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Geolat is ar interactive "ceophvsics latoratorv” aniving the user
an arenad in which to shape and test out ideas aquickly and conveniently,
It is a sort of software toolshor where the user is at the control panel
and has imreadiate access to 8 larae repetoir of existing tools
or can add new ones instantly.

Yo access Geolab the first time (or to ost thte lateast version):

ec durdd>GeolabdJHerriot>gcolabdnew_version
This ardds the apgropriate search rules and createc 3 s=ament calleqd
gl_state in the user'c directory, Suseauentliy access can te
facilitatec by aoccding the fcllowina line to vour start_vur.~c:

ec d>udddheptlatd>iHerriotd>gectabd>start_un.ec

Orce in Geolab you will cet a " 2" prospt. Tyne your comrard(s)
or “operaters®” (BO char Limit per line) and upon kitting carrane-return
Ceolalh will executs that line left te right, When thtose cormande
are tiniched executing you will get another * 7% promrt, and so on.

The excection to the rute is when parenthesis co not talance: in the
case of rissing rickt parenthesis, ")", a "12" prorpt will acrear
requesting that the cormard sequence be completed before executicn can
take place,

To exit from Ceolab say "stop” cr "g". ¥ithin this rrocess "al" will
re-enveke Geclah, (if your start_up.ec contains the atove ec ther "at”
will always invoke Geclab.,) tote that "el™ will cause "Ceolar? == <dated"”
to te announced prior to the first prompt; to suporese this usa the
"quiet” operator when in Ceolabh,

Ceolabt grew out cf the prejudice that simple thinas stculd te simple
to cdo. Ffor example, if I have several numters ancd want tc scuare
each of ther, list their values, ancd plot ther, this stouls be easily
saccomplished ~- without need of a text editor and a corpitler,

The followirg is an example of the commancds necessary tc co the ahove
assumino 3 set of ten integers exists in a seqment callec "rycata®,

?iarr ten 10 Y declars inteaer array (vectoer) cof size 10
?fite *mydata’ Y designate seament 'mydata' (cathk name)
Treau ten *(1736)! X reac into ten usina (10i¢) format

Tten is ten+*+?2 is Y disrlay ten before an? after corrutation
2olot ten ¥ plot ten's new values pn tektronix

7%t0D % return to MYultics commans (avel

Simg.le operations should be simple to carry cut == ard rcre complex
operations thould te more complex, but still pessible, Tc this en? several
hundred operators Lave teen cdevelopes for general minipulation of numerical
and cltaracter data., There is not roor here tn explicate ther ] however,
by typing the operator "teach” the user may receive an interactive
tutorial or sorme of the most useful operator-tools. Le must
sapolecgetically ade that alttough thers are a couole of manuals written
for Geolabl1/LEBL, Geolab2/¥ultics is t0oO youno to be so docurented,

The following may give 3 flavor of what is availahle:

?var duck declare a variable

?3«(2+4100)=duck (Left to riaght) assignmert into duck

?rarr fred S declare a real array (1 dimertional)

?2fred count fitll fred with the countina nos (1,2,%...)
?2sin(fred/(pi+1)) arithmetic on entire array

?S do(fredlil is) *do” loop causing display of "fred sub "
?str message 60 declare strina of max size 60 characters
?'print my’z=message string assiagnrent == {eft to right
?messane cat ‘data’ concatenation onto messape

?size message is display the current size of message

?exec message send ’orint mydata’ to FMultics as command
?e print mydats send rest of line to Multics (cf aedx, ted)
20p double(® «2) make 3 new ooerator called "doutle"”

?double (pine2) is
?xop double

invoke op filline in ”°" yith parametser
“"examine the definition of or" routle
?change double = « chanoe def of dounle to **° + 2%
?rollin *myoons’® reac in op defs from text editec seqment
Current develooments of Ceapolab are in the direction cof cdata base* tools.
Althouaoh general tools are not yet available, some more srecialized
operatcrs for handlina low frequency time series data are now working,
The user may set up a directory to contain such data where each segment
in that directory will contain dats corresnonding to one instrument,
Assuming such 8 directory exists contdining 3 null segment
called "nutn”, here are some examples of "bottle” operators:

L R R R B R R R N R N X N

?dir *tiltdatas’ Y disignate directory

?'nutn’=gsens X disiqgnats sesament/intrumcnt

?78=yr 365sjl 60=zinvl % choose becin time and delta t in minutes
?ibottlie ’ X initialize segment to "missing data”
?ten =dat ¥ write out array ten into 'nutn’

Tten dat X read in == using begin time

More detailed information §s aveilable by executing the following Multics ced:

print >dudd>Geolab>JHerriot>doc>dat
Also as documentation is written it will be located in the directory:
>udd>Geolab>JHerriot>doc
This document itself is entered as segment "intro” in the above directory.

And if there are any guestions or cosrents address them to my Multics mailbox:

IHarrint LCanlakh
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cfrom vrea -- vrea sets y=y2 ie type=real -- hranch acc. to asgn flan

cR? if(a.ne.f)goto 218?
ctake numter from mem and push onto stack

1182 2=2+1 7 s(2)=mm(n)-adr+1 ; ty(2z)=y 2 goto 100

cfrom typsnamsdyn == r/w inta from/to stk tc/from stk field

187 n=n+2z ;7 vy=v1 ; if(a.20.fdgotec 1182
cwhen writing onto stk field (typsnamsdyn) check for legit values
n=n=-1 ; if(s(2).lt,i.or.s(2).at.jdaotec 9NS

cput numbter into mem and turn off asaqn flan

218? a=f ; mr(n)=s(z)+adr-1 ¢ qotc 19N
cset type to inte=1, real=?, stro=?

1RL ty(2)=v1 ; goto 1¢Nn

284 ty(2)=y? ; qoto 160

2L ty(2)=y? ; aoto 19N
cpush real or intg onto scr stack

191 2=2+1 7 s(z2)=sz 7 ty(z)=y1 goto 19N

€C1 2=z41 ;7 s(2)=s2 ; ty(z)=y? coto 19N

crop one and rerlace new top of ctack with rea
164 z=2-1 7 s(z)=sz2 7 ty(z)=y1
204 2=2-1 ; s(2)=s2z ; ty(2)=y?
cpop two or one elements off scratch stack
108 z=2-1
199 z=z-1
check for underflow or overflow cf scratch stack
180 yf(z.lt.22z.0r.2.ce,zr)nnto 1002
c--cntl-stk-raint--—=—=—=ccemcc e cccr e r e e e e e
ccheck for aute=rtn (up arrow)
20N if(pn(c).ne.xuplaonto 3CO
crop cntl-stlh
210 c=c-1 ; if(c.lt.1)goto 901 7 if(pn(c).2q.xun)ootec 21N
ccompute program counter

or intg (diadic arith)
goto 16N
goto 1¢Q

Ne %o = No N

c¢=c ; if(palcl).lt.M)d==nal(c)
c--get-token--=-—--e---ccceec s e s m e e~
207 p=pa(d)+ ; pa(dd=p ¢ ptr=nr(p)
if(p.le.p2(d))aqoto 21 ? ifld.gt.l.and.pn{(c).ne.xundgeto 21N
if(d.ea. Jaoto °NN 2 goto ©97
31N if(d.le.dlv Ddaoto 9290 7 ncyc=ncyc+?

cresolve ptr in nam-tabt, if neg hard-onp else soft-op

400 if(ptr.lt.l.0or.otr.ct.zndgoto 9N3; adr=aalptr);, if(adr)b0C,007%,500
c--soft-op--=---~--------e---c-cr--sscs s m o —mm— -
cpush new soft-op on to cntl-stk

S00 c=c+1 ; if(c.gt.2zc)goto OC1 7 pa(c)=adr 7 pz(cd)=azlntr)
cal(c)=d 7 d=¢ ; pn{(c)=ptr ; aoto 310
c--hard-op---=-----------------se-----s e~ e—— - ss-- oo

60D ce=-adr
c--go-to-particular-ce--or--pre-ce calc--=-=--~=------c-c-oc-cooo—-
620 if(ce.at.100)goto 621
goto( 1, 2,700,7201,701, £, 7.701,701,7010,

700,701, 13, 14, 15, V6o 724,72L,724,724,
21+ 22, 23,739, 25, 26, 27,7M,730,72%,
721, 32,700,701,70nN0, b, 27, 3R, 30, 40,
701,701,7%9,722, 45, 739,701, 4%, 49, 50,

421 gotol

722,732:732,732,737,
7372,737,737,737,727,
737,731,737,731,729,
772, 82,732,722,731,
91, 92, 93, 94, 95,
roc.,700,700,700,700,
111,112,113,114,77%9,
121,700,123%,700,70n0,

3

732,732,732,732,7327,
727,737,727,737,721,
732,732,737,732,7%2,

86,739, 82,739, 9C,
721, 97, QFf, 0Q9,1C0M)
7°n,701,73%2,739,7%%,
116,117,118,119,120,
700,127,128,129,120,

ce
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121,132,13%,721,13%3%,  136,137,730,139,140,
141,142,143 ,144,145, 166,187,146 ,149,15N)ce=-10D
c--pre-ce-—automatic-tyne-conNnversipn-—=———-—-—-=-——-co--——--ecw--
cforce rumt:er to integer
729 y=sty(2):, s1=s(2); ifl(y.eq.y1)aoto 79"; if(y.ea.y2)noto 1729 goto ©On
1720 g1=r1 ; gote 79C
cforce numher to real
727 y=sty(2); stl=s(z2); if(v.e0.y?)aoto 7907 if(y,ea.¥1)gotn 17277 cnto 9O
1737 r1=s1 ; goto 790
cdyadic arithmetic -=- ii=1 ir=r ri=r rr=r
73?2 d=ty(2z) 7 j=ty(z2-1) ; st=c(2) 2 §?=s(z-1) 2 k=i+i=-T+umodx?
if(isltayZeard,joltoy)noto 734
c -cteck for arithmetic on scalar letters
if(isec.y2)i=yt 7 if(j.eq.eyR)i=yl 7 k=i+j=-1+umodr3
if(i.aot.y2.0r. j.ct.y?2)ncto €N°S
c -u tys off- =-mics=unew- =-1miss=num-
c int mix rea int mix rea int mix rej
7236 Qotco (790,733,730, 74L2,7372,742,7242,73%,7L2)k
73% if(ty(z).ec.y1)ri=st  if(ty(z=-1)Y,eq.y1)r2=s?2  ocoto(?30,724%,7L%)umc
cdyadic integer arith uith missirg data
74?7 ksym=usym
uyes=uyes+1
unoZ2=uno’l+i

if(sl.ne.ksyr,and,.s?.ne,ksyndgoto 7910 ; sz2=unew
uyes=uyes=-1 ; if(sl.ea.tsym.and.s?.eq.ksvm)goto 194
unol=unol+1 uno?=uno?=1 ; Aflumc-d,ec.1)coto 194
sz=s1 if(sl,en.ksymdez=¢? ;7 acpoto 194
cdyadic real arith with micsinag data

Yo %o “o %o

742 uyes=uyes+l ; if(rl.ne,usyr.and.r?.ne,usymlgnto 7?71 ; rz=zunew
uno?2=unol2+1 ; uves=uvas-1 ; if(rl.n2,usymeand,.r?.ne,usym)ooto 294
unol=unol+1 ;7 uno2=zuno?-1 ; if(umod.ec.1)ooto 294
sz=s1 ¢ if(rl.eq.usymrl)sz=s?2 ;7 qotec 204

cmonadic arithmetic
721 y=ty(z) 7 s1=s(2) ; k=y+umod*2 ; if(v,.lt.vy¥)arto 7328

c -check for arithmetic on scalar letters
if(y.ea.y3)y=y1l ; k=y+umod*? ; ifl(y.qt.y22qoto O0S

c -umod=0 =-umod=1 -umod=2

c int rea int rea int rea

725 0oto(790,730,741,740,741,740)k
cmonadic integer arithmetic with missina data
741 uyes=uyes+1l ; if(sl.ne.usym)goto 797" ; uyes=uyes-1
unol=unol1+l ;] sz=unew : aoto 194
cmonadic real arithmetic with missing data
740 uyes=uyes+1 ; if(rl.ne.usymdaoto 730 ; uyes=uves-1
unol=unol+1 rzsunew s goto 294
730 k=ce=-5C
90t0(85118520853'8551855, £56,857,858,859, £(,
61+ 62, 63, 64, €5, 66, 67, B2, 69,870,
71,872+, 73,874, 75, 76, 77,878 ,87%,880,
PR1, B2, R, 3L,PR5)k

L4
.
’

c--pre-ce--descriotor-resolution--=--=-----w--c--ec-cocoocooo—
casign=724 nx,.to.top-7?3 two=722 one-721
724 if(a .ne.f dgoto 7?3

721 y=ty(2) ¢ n=dn(2) ; if(y.qe,ybé)goto 790 7 aoto °0S
722 if(ty(z).lt.y4)goto CNS
723 y=ty(2-1) ? n=dn(2-1) 7 if(v.qge.v4)qoto 790 7 qoto 9N5

c--pre-ce--relative-level~calculation---------c-cccmmceccrrrccceca-
711 L=d
71?7 if(u.le.0) goto 713 7 l=ca(l) ;7 u=mu-1 7 goto 712
713 u=zu s goto 790
701 t=ca{(d) 7 goto 709
700 L=d



170 7?70 9f(u.ne.,zu)aoto 711

iee c-=-go-to-narticular-ce---~---=--c---mrrcmm e e -

181 70N if(ce.at.100)goto 701

182 goto( 1, 2, 3, &4, S, 6, 7. Fs %, 10,

183 11, 12, 13, 14, 15, 14, T 15, 1Q, 20,

14 21+ 22+ 23, 24, ?5, ?2bs 27, 2P, 29, 30,

i8¢ 21, 32, 7%, L, %5, 24, %7, %, 20, 40D,

16 L1, 42, L3, LL, LS, LA, 47, LS5, 49, 5N,

1R7 S1, 52, S%, S&4, 5SS, SA, 57, %%, %0, &,

1FPE 61, 62, 63, 6L, €S, t4, b7, 67, 69, 7N,

1°¢ 710 72, 73, 74, 75, T4y 77, 72, 79, 2C,

1ern R1, B2, RZ, R4, RS, £6, 87, =7, 7c, on,

101 91: 021 031 QsL, 95, 96, 071 09' 99,100)ce

102 791 0oto(101,1N02,103,174,115, 106,117,10°,100,110,

193 111,112,112,114,115, 114,117,112 ,119,120,

194 121,122,122,124,125, 126,127,125 ,129,13%0,

108 171,122,1%33,134,1325, 126,137,132 ,139,140,

106 141,142,143, 144,145, 14A,147,14%,14C,150)¢ce-1NN

107 C-=C0NP=@SCaANeS - = - e e e c e e~

198 cinit == initialize the system -- called upon entering al

196 1 print, "qeolah? == 2% anr 78Y

2on crset == reset the system == called by init and errors

201 2 ¢=1 7 d=1 7 z=zz 7 a=f 7 u=zzu ; lur=S ? p=1 ; ty(2)=y1

212 umod=udef ;7 mr(1)=xty / qgoto °N0

20z c( ~- eval until exolicit return == ri=n (skip over len=field)
20 ¢ T pa(d)=pa(cd)+1

2°S ceval -- eval until explicit return == ril=1

206 L continue

2C7 c” -- eval one op (auto-return) =-- rl=1

2C®8 S c¢c=c+1 7 if(c.at,zc)anto 901 ; ralc)=~1

2"o d=1 ; pnlcd=ptr ; gote 30N

210 c) 1] -- return ore level

211 ¢ qoto 210

21¢ 7 goto 210

21z cauox == qauo (rl=1) with entl of decr formation (xop=- true f f cuox)
214 £ oi=s(2-2) 7 j=s(2-1) ; k=s(z) 7 2=2-2 ;7 if(z.lt.2z2)gotn 202 ? aoto °®f
215 cquo -- cuote ~-- push descr of code vector onto stk =-- rl=1

21¢ c -note that qu will not continue to another tty line like °

217 9 izt ; j=t 7 k=t

217 c -up arrow if multi-word op except lparen -- t,, Quox

219 &0C ptr=xup 7 p=pal(l) ; n=p+1 ; a=p+?

220 if(rm(q).lt,0.and.mm(n).ne xlp,and . n, Lt.,pz(l).and.iene.fdlaoto 5
221 c -up arrow if exclam point except rl=PN <= _t. nuox

222 p=n ; pal(l)=p 7 n=mm(n)

2?22 if(n.ea.xcl.and.c.ne.l.and,.j.ne,.f)qgoto S

224 c -put descriptor on stack

275 z2=2+1 ;7 if(n.lt.1.0r.n.at.znd)3oto 9Nn7

22¢ ty(z)=z=ysd ;7 dn(2)=n ; da(2)=aa(n) ;7 dz(z)¥=az(n) ; dy(z2)=D

2°7 c -if lparen put descr of whole groupr on stack -- ,.t auox

22° if(n.ea.xlp.and.k.ne.f)aoto 180% ¢ k=0

226 c ~increrent the pc and exit

23 iflmm(g)olt.OYk==mm(0) 7 if(n.eq.xtnd)k=1 ? pall)=p+k ;7 aoto 109D
2321 c ~put descr of whole (...) group on stacks incr pcs, and exit

222 c -to make cnam work (.) %2 =3 127 6 will ke =3 127 since pc cets +1ed
2332 1809 dn(z)=zpn(l) ; HAa(z)=g 7 pal(l)=p-mm(q) 7 d2(z)=pal(l)=-1 ; goto 19D
234 castr -- string array =-- same as single quote

235 17 continue

236 c! -- single quote -- put string descr on stack

237 11 z=2+1 ; p=pal(l) 7 ty(2)=y6 ; dn(z)z=pn(l) 7 k=(p+3)*x4& ; dal2z2)=k
238 j=smm(p+1) ;s n=mm(p+2) ; i=(-j=2)+*4 ; n=min(n,i)

b}
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if(jeot.G)goto ODE

gz(z)=k+n-1 ;s prall)=pall)-j ; dv(2)=0  aote 100

i
12 p=pal(l)+1 2 k=0 2 if(mr(p+1) Lt.Nk=-rn(p+l1)

in -= skip 1 or (...) of toks -- rl=1, k=pum skipped, = means copy

p=p+k ;7 pal(ld=p ; if(p.gt.pz(l))goto 217 7 hh(d)=t

if(a.er0.f)goto 20N 7 a=f ; k=k-2
do 812 i=1,k 7 jJ=m+i 7 ij=p-Fk-14+3
rm(j)=mwn(ij)
&12 continue
coto 200
ctypl -- jump s=1 wv=? A
1% n=pa{d) 7 pal(d)=n+? ; j=2-1 7 eoto S14
ctyn? -- jump s=0 v=1 d=? -- top of stack
14 n=pa(d) 7 rpa(d)=n+3 ; j=2

H - n

T -=- next to ton of stack

814 y=ty(j) 7 if(y.,ge.vé)n=n+l ; if(y,ge.vlb.and.dy(j).ne.N)n=n+1

ptr=mr(n+1) 7 qoto 4N0

ctyo? -- jump ss=0 sv=1 sd=? vs=3 vv=4 vd=5 ds=4 dvz? Ad=*%

15 n=pald) 7 pald)=n+? ; =2z ; k=z=1

y=ty(k) 7 if(y.ge.yi)In=n+2 } if(y,ge.vébeand.dy{k).ne.,MN)n=n+?

goto 814

ctyn=-16 nam=-=17 beg=-18 fin~-19 dvn-20 -- fields of
ctyo -~ rw ty(z) of any descriptor

15 adr=1 : n=0008N" 7 =1 ¢ j=zy 7 goto 183
cnam -- rw dn(z) of vect descrictors

17 adr=1 s n=0pQR4N 7 3=1 ; i=2n ;7 noto 1832
cheo -= rw da(2z) of vect descriptors

12 k=N00°&N+z ; qoto 81°C
cfin -- rw dz(2) of vect descrintors

19 k=N0NG2C+2
c -corbined beq/fin -- i=density q=absheqg

£19 i=yy(y) 7 g=aa(n)*i ; if(a.ne.f)qotn 1010

sz=mm{k)-g+1 . goto 191
c -write in teg/fin -- first force to integer

scr stack

1019 y=ty(z) ; s1=s{z) 7 goto(3N19,2010,005,005,0N5,9NS)y

2N1° s1=r1
c -now do the assignment into da(z) cof dz2(2)
3C19 j=s1+g=-1 7 if(j.lt.o)j=g 7 nil=(az(n)+1)*xi=1
mm(k=-1)=j ; a=f ; qoto 200
cdyn == rw dy(2z) of vect descriptors -- 0O=stat

c= -- set asgn flag to true
21 a=t ; ooto 200

caf -- move asgn-flac to f-reg
2? ff(d)=a ; a=f 7 goto 200

cfa -- move f-reqg to asagn-flag
23 a=ff(d) : goto 20NN

c % -- put stk top into u (%)
24 u=s1 7 qoto 169

cof -=- put 1 inte u ($) -- shcrthand for
25 u=1 ; goto 20N0

cug -- move u (%) to g register
26 qg(d)=u 7 u=zu 7 goto 200

cgu ~~ move g register to u (%) /
2?7 k=agld) 7 iflu.ne.2u)aoto 827 ; u=k
£27 if(k.eq.zudk=N ¢ usk+u

goto
goto

.
14

.
[4

; 1f(j.ge.nl)ij=r1

1,zn=dynamic
20 adr=1 ; n=000960 7 =0 ’ j=z2n ;7 qoto 1R2

17

200
2nNn

ccalr -=- nt otr of caller or =calr returns just abs

28 sz=l 7 if(a.eg.f)sz=pn(l) ; a=f ; aotc 1M

cifju -= 3f s(z=1)=true then jump s(2) toks ahead

29 if(s(z=-1).ne.f)pal(d)=pa(d)+s1 7 goto 192

level

cdecl -=- declare(nam len decl), redecl(nam len =decl), erase(N=len)

t
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e
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In?
inT
3N4
205
2n¢
mn7
N
2NQ
21
211
21?2
312
214
215
21¢
317
218
316
3?0
X121
32?2
22
224
225
22¢
327
32°
270
22
23
22?2
333
324
325
236
237
3xg
339
340N
241
2472
242
244
245
286
347
248
39
350
251
25?2
252
254
255
356
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358

2N
ezxn

cslip
31

ccnam
3?

c 22

cagron
272

ceot
24

cchpe
s

cup?
24

cdynx
27
3°

cmakd
2Q

839
cact?l

lenz=s(2)-1 : iflasa(n),eq.M)cote 230 ;7 if(a,en,.flaoto 904
aa(n)=r ;: ifllen,ea., =1Yaa(n)=nN ; a=f
rm(r)=n ; m=mitlen ; 32(n)=z=m=1 ; if(m.lt.2mdgotn 19°
call garcol(tse) ; if(e.ne.flaqoto 9N s aoto 19°
-- clip in an op btetween me and my caller (descr fr scr=stk)
czc+1 ; pr(cd=pn(d) 7 pa(ed=pal(d) 2 rz2(c)=pz2(d)
cale)=cd 7 pn(d)=dn(2)  pald)=da(z) ; oz(d)=dz(2)
d=c : if(pal(dd.ot.Nooto 199 ; pal(d)=1 ; pz2(d)=N } coto 197
-- caltl by name (cttained from scr-stk) == (sort of indirect)
k=2 ; 2z=z=-1 , if(z.,tt,22)00t0 G2 ; p=00NRLr+k
if(ty(k).ec.ybdgeto 1022 .
if(ty(k).ne.vyldecto 975 ; ptr=s(t) 7 eoto LONP
ptr=dn(k) ; adr=da(k) : 1f¥(adr)4AD0,0N%,02%2
c=c+1 ; if(c.yt.2zc)aote P01 7 pa(c)=acdr J rz(c)=d2(k)
calc)=d s d=c¢ ;s on(c)=ptr 7 noto 3NN
the fellowing is a simpler cnar whkichk cannot do part of an op
per=dn(z) ; 2z=2-1 ; if(z.lt.2z2)q0tn ©97? ; goto 4LNI

== cdrop down levelc == ri=D
c=l 7 d=l ; goto 20C

-- end of text
sz=f 7 if(pa(l).ge.rz(l))sz=t
if(a.ec.f)gote 19717 ra(l)=p2(l)? a3=f; aotoc 20"

-= change pc =~ rl=0 == primitive coto within an on
y=ty(z) 7 if(y.ne.y1)goto °O0S ; pa(ld=pa(l)+s(2)
n=pn(l) 7 if(pa(l),lt,a3(n))ra(l)=aa(n) ;7 qotec 107

-- up arrow two levels dowr -- specially fer vect arith
ce=5 ; ptr=xup ; l=ca(d) 7 l=ca(l) ? aoto S
dynl == dynaric exec cf descr tv(z) or ty(z-1)
ptr=dy(z ) 7 if(ptr.ne.C)aoto 4N ; anoto ON8
ptr=dy(z-1) . if(ptr,ne,Mooto 400 7 aoto 90°

-- make a code descr from any vector descr
n=dn(z) if(ty(2).,ge.v4)aqoto RIC
n= s(z2) if(n.lt.1.0r.n.ct.2ndaoto 9N% ; dn(z)=n
ty(z)=ysd ; da(zl=aa(r) ; dz(2)=az(n) ; dy(z)=C . qgoto 200
-- special op of active arrays =-- op active(act3 [ : xvvm)

.
’
.
L4
.

cif for: then ~ else (if descrf= then xvvm else non )

40

cdolu
L1

£41
1041

cwhiz
42

£4?
cauts
42

cvvm
44

cvsm
LS

cmops

n=pa(d) ;7 pa(d)=n+3 ; ptr=xup , ce="S
tsca(d) ;7 L=ca(l) ;: p=pa(l) 7 k=mm(p+1)
if(k.eqg.mr(n+1).or.k.ea.mm(n+2?2))goto 5
if(a.eaq.f.or.ty(z=1).lt,y4)goto 2C0. ptr=mm(n+?); a=f; goto 40NN

-- special ce for fast impler of do loops =-- rl=1
1) =ii()+kk(d) 2 n=pn{l) ;7 pa(ld)=jj(dd)+aa(n)-1
if(kk(d).lt.0)goto 1041 ;s if(ii().at.ii(d))coto 12
pa(d)=p=-1 7 ptr=xup ; qoto S
if(ii(l). lt.ii(d))ooto 12 ; aotc R41

-~ or while(N=0f i, rc=i, skip skio rc=j, uwtiz) -- while()()
n=pn(t) ; j=jjld)+aaln)=-1
ptraxup ; pa(d)=p=-1 ? if(pa(l).ne.jldgoto R&2 2 pa(l)=ii1(d)+aa(n
=i (L)+1 2 1iCL) =i ; coto S
2=2-1 ;if(z.lt,zz)goto 902 2 if(s(z+1).ne.flgoto S ? nal(l)=j 7

-= descr of all mer == 1,4=intg 2,5=real 2,é=s5trq
if(s1.lt.4)s1=s14¢3 ; if(s1.,lt . 4,0or,s1,at . 6)s1=4
ty(2)=s1 7 dn(2z)=xgm 7 da(2)=zyy(s1) ; dz(z2)z=z2m+(s1/6)*zm*3
dy(z)=0 ; coto 200

-~ vector vector move -- f a s t
call moreops(1,e) 7 if(e.eaq.1)aoto 902 ; coto 199

-- vector scalar move -- f a s t
if(ty(z).ge.yéd0or.ty(2=-1).lt.yb)goto 9NS
call morecps(2,e) 7 if(e.eq.)aoote 90F 7 goto 199

-- call moreors

b,

)y-1

aoto



€@
340
3
362
262
264
3¢S
24N
267
2R
349
270
271
372
373
37¢
375
276
277
372
370
z&0
381
3F2
193
8L
L
286
387
e
2P0
X0
291
30?2
393
394
205
396
397
302
306
4nc
401
Lre
403
4cs
A
406
4n7
L08R
tne
410
411
412
413
L1
415
416
417
418

LA z=2~1 ; call moreors(sl,e) 7 if(e.,ec.1)qgoto °N% ; qoto 190N
cnptr -=- picks up nt ptr of next toker (cf Auo) =- ri="
L? p=pall)+1 ; cz=mm(p) ? ifl(rr(p+1) Lt .M)n=p-mr(p+1)
pal(l)=p ; coto 191
exN48 xC4O xN8N
LR go0to 20N
49 goto 200
50 goto 200
C--aritheme(~=—===—vwoere e e e rrcr e e e e =
cplus
51 sz =52 + s1 7 onto 194
881 rz =r? + r1 7 acto 29¢
cminu
52 s2 =57 - 81 ; qnto 1G4
RS? rz =r2 - r1 7 geoto 294
ctims
ST sz =s¢ s1 7 ccoto 164
852 rz =r? * r ; anto 294
cdiv
54 sz s / s1 7 qonto 104
RS4 rz =r? / r1 ; anto 2°4
cidiv
SS sz =s? / s1 7 acto 194
RS55 k =r? /I r1 ¢ rz=¢ ;7 goto 294
crow
S6 sz =s?7 *x ¢ ; aoto 194
2S6 rz =r2 *» ri ; octc 2C4
cmod
57 sz = mod(s?2,s1) ,; goto 194
¥S57 r2z =amed(r2,r1) ; goto 2%4
cmin
S s2=81 ;7 if(s2.lt.s1)s2=s2 7 aoto 194
5% r2 =zamin1(r2,r1) ; aqoto 29¢
cmax .
50 sz=s1 7 1f(s2.9t.s1)sz=s2 ; coto 1%4&
£50 rz =amax1(r2,r1) ; goto 294
crnd
6N k=r1 + 0,5 : r(2)=F ; qgoto 2%¢4
¢csi co ta asi aco ata
61 r(2)= sin(r1) ; goto 7R8¢4
62 r(z)= cos(rl) ; qoto ?R%¢4
6% r(2)= tan_(r1) ; goto 2R8¢&
64 r(2)zasin(rl) ; goto 294
65 r(z)=acos(rl) ; goto 2%
66 r(z)=atan(rl) ; aoto 2%4
clocx L10x -= leoqgarithms
67 if(r1.le.C.0)r1=1, 7 r(2)=aloa(r1) ; aoto 274
65 iflrt1.le.C.Dr1=1, 7 r(2)=aloalN(r1) ; ooto 234
69 r(2)= exp(r1) ; qoto 2°%¢
cabs == absolute value
7N s(z)=iabs(s1) ; qoto 2Nnr
87N r(2)= abs(r1) : aoto 2N0
csart -= square root
71 if(r1 tt 0. 0)r1=0.0 2 r(2)=sart(rl) : qote 284
cchs -- change sign
7? s(z)==-s1 ; gqoto 2NN
872 r(2)=-r1 ; qoto 200
cflot
73 r(2)=r1 ; qoto 294
cfix

<



419

620
421
622
423
L2
475
426
L27
L28
429
420
621
432
433
L4
435
426
477
438
439
440
441
442
443
Lud
LLs5
446
LL7
Lye
449
Lse

451

457
453
454
LSS
456
457
LSE
450
L60
461
462
LE3
Lé4
L6°%
LAk
L67
L6¢
4665
470
471
472
473
474
475
476
477
478

74
8?10
cnotx
7

cea
74

cne
77

79
R7%
cle
7¢
876
cat
en
eee
cge
R1
&§81
cxNP?
Q‘)
cand
R3
cor
XA
csign
£5S
£25
ccndp
6

cprom
R7
ccodr
]8R

g88

cio
g0

1089
30809

LDRO
6089

8p0ee
ongeo
cxD90
on

cis8®
91

goto 720N
s(2)=r1 7 ty(2)=y1 ; noto 20NC

s(2)=f 7 if(sl.,pqg.f)s(2)=t ; coto 184
sz=f 7 if(s?2.eq.s1)s2=t ; qoto 194

sz=f ; if(s2.ne,s1)s2=t ; aoteo 1094

sz=f ;7 if(s2,lt.s51)s2=t ; aqotn 1Q4
sz=f 2 if(r?2.lt.r1)dsz=t 7 coto 194
cz=f ; if(s?,le,c1)sz=t 7 aoto 194

=f ;7 if(r2.le.r1)sz=t ;7 goto 104
csz=f 7 if(s2.gt.s1)s2z=t ; goto 19¢

z=f 7 if(r2.0t.r1)sz=t ; cotn 194
sz=f 7 if(s2.qe.s1)sz=t ;7 goto 194
sz=f ; if(r2.ct.rl1)sz=t ; goto 194

goto 2C0

sz=f ; if(s2.ne.f.arnd.sl.ne,f)sz=t coto 194

s

s2=f 7 if(s2.ne.f.or. sl.ne.,f)sz=t . qnto 194

s2=1 ; if(s1.1t.D)sz=-1  s(z)=s2z ; qgoto 20"
rz=1 ; if(r1.lt.Cdr2z==-1. ; r(2)=rz ; goto 20F
-=- call cocmmand processor of a strira
if(ty(2).ne.yb)goto °NS 7 call justr(jusremreda(z),dz(z),t)
n=dz(z)-da(2z)+1 ; call cmdproc(jusns,s(z)) 7 coto 184
== print "x?" prompt where x is ascii code param
call prompt(s1) 7 goto 199

-- code real == num str fmt =codrs, str fmt codr is,
if(ty(2).ne.yb.or.ty(z=-1).,ne.ybdqoto S05
call justr(jvemmsdal2)esdz(2),t) 7 2=2-?2 7 if(a.ne.flgoto RER
call justr(jur,mm,da(2+1),d2(2+1),t).; decode(jurjvisz; gqoto 2¢1
encode(ju,jv)s(2) 7 call justr(jusmmeda(2+1),d2(2+1),%)
a=f ; qote 16C

~-- array io =-- <vect> <fmt> <lu> =io
ysty(z=2) ; if(ty(z-1).ne.yb.or.y.lt.yéd)goto ©975S
call justr(jvemmyda(z=-1),dz2(z=-1),t) ; sz=0
j=da(z=2) 7 k=dz(z=-2) ; n=(k=-j)/4+41 ; if(j.at.kdgoto 194
ifla.eq.f)y=y=3 7 a=f 7 goto(1029,1089,3089,4"?0,4NRG,46N89)y
read (s1,jvs,end=8079,err=90RC)(mm(i)si=jrk) 7 aoto 154
read (s1,jv,end=2029%,err=0020) (ju(id,i=1,n)

catl justrCjusmmsjobof) : aoto 194
write(s1,jv serr=9N29)(mm(id,i=isk) ., qoto 104
call justr(jurmmsjokst)

write(sl,jv rerr=90829)(Ju(id,i=1,n) ; qoto 194

sz= 1 ; goto 194
s2==1 ,; goto 19¢

goto 200
-- 98 in octal
write(6,1091)s(2) ; ocoto 200

1091 format(1x,012)

cisé
92

-= 3is in a4 format
write(6,1092)s(z) 7 aqoto 20C

4



479
LEC
LR
Le?
Le7
424
LE"
Lre
LE7
Lee
LEG
ten
Lc1
Lc2
Loz
Loy
40oc
466
497
Log
49¢
500
5N
502
502
5C4
5ns
53

507
5Ce
5SNg
510
511
512
513
514
515
51¢
517

518
10
s2C
521
5?22
5232
524
525
526
527
52%
S26
52C
531
522
£33
534
535
536
527
538

1092

crstr
03

PO

cisd
94

RO4

109¢
2094
cis

Q@5
1008
2nes
30058
LNQS

1405
1598
1£95S
17¢¢
19295
1095
295
cxN9k
94

97

format (1xs,a4)

-- read a string

itf(ty(z).ne.y€daote %95 7 read(lur,f97)(ju(i),i=1,2M)

call jJustr(juremmsda(2z)sd42(2),¥)

format(2Nal

y =ty(z) 7
ni=dy(2)
n =dn(2)
i1=nm(n) 7
if(nl,.lt,.1
gl=rm(ni1);

)

i="scal"’
if{y.tt.y4)aoto #CL
j=dal(z)-aa(n)*yy(y)+1;

a="stat"; i2="

write(6,10%%)1,12, 3

if(a.ne.fldwrite(6,20C4)n
format(I1xse2al s (" si6s"s"016,"1"s5%xs234,1x0s34)
i901XoiL)
arrays and strings

format (1x.,
-= oOutput

P8, .06

is scalers,
y=ty(z) 7 n=cdn(2)
write(€,1785)s(2)
write(6,1895)r(2)

Ne %o N

write(6,199S)s(2)

j=da(2) /yy(y)

format(Ix,r1)

;s n=A42

print, "<null>" 7 go
x097 x0N98 x09° x100N

j=da(z)/yy(y)

¢ n=dz

,'l'"'ié’" "
k=mnin(y,4&) 2
coto 200
aoto 20N
cotn 20N
(z)/yy(ly)

to 200
-- plt fare
(2)/yy(y)

call vvolat(mm(jdoen-j+1,4hline)

call tvsend

goto 2

ne

call tvfare(i,xfarersyfare,j)

2=2+1 ; s(z)=xfare

n=s(z) 7 sz=mm(n)

mn(n)=s(2)

.
[4

a=f ,; a

n=s(2) s sz=tv(n

ipool(n)=s(z2)

gote 200

.
D W
U}

- e

4

ty(z)=y2 3

to 190

.
4

’

sdal(z),dz(2),

2 A%,

goto 200

"; g2=i2;

k=n2

kzrdz(z)-aal(n)*yy(y)+1
izmm(i1+42) ;7 1f(mr(iT1+1),qt. 4)i2=mm(i1+3)

.0r.nl.gt.zn)qoto 2974
g=mm(a1+42) ; if(mm(al1+1) .0t 4)c?=mr(al+?)
¥ ,a,92s,ynam(y)

nl,y 7 ;

n=n

aoto 720N

00to(1795,2NG85,2N75,4005)k

ifti.le.C.or.j.gqgt.ndaoto ROS
ifly.eq.v4dwrite(6,1425)(mm(i),i=jsn)
if(y.ea.y5)write(4,1505)(mm(id),i=i,n)
if(y.ne.yé)goto 200"
n=(dz(z)-da(2))/4+]
format(1C(1x,i5))
format(S(1x,f11.5))
format (1x,20a4)
format (1x,i110)
format(1x,$¥16.5)

;ocall justr(juemrm,dalz),cd2(2).t)
c Wwrite(h,1595) (Julidsriz=,n)

rer tv

sz=zyfare
z=2-1 7 if(a.ea.f)ooto 291

-1 7 if(a.ec,f)noto 291

- - . . - = W A - E AR S G e b R o e We G Gn W e G S S S e W b S e e S

i ok
n=0N0S60+L
n=00060N+|
n=000540+1
n=0006RC+!
n=000720+1
n=000760+1

n=C0048C+L
goto 2NN

n=s(z)

.
4

.
’

Se %o %o e %o N

k=pn(l)

goto 18

k=1 7 if(a.ne. f)k=?

s adr=aa(k)

9

; n=000%96N+2-k-s(2) ; goto 181

|0

.
’

qoto 182

goto 291

goto 200



57C
540
541
542
54
544
<45
€46
§47
548
540
550
551
552
552
554
555
Sc¢
557
55¢
<5g
560
561
5¢2
563
&4
5SS
Séé
547
568
569
57ﬁ
571
572
573
574
575
576
577
578
579
520
581
5K 2
5932
5p L
595
586
527
582
589
500
591
g0
593
59 4
595
596
597
598

111
cxcha
112

cpush
113

clkupr
114

crwel
118
111¢%
2115

c
L1158
L4114
6117
(118

c
5115
5116
5117
S118

q
5118
6114
6117
6118

csubi

114
117
csui
118
11¢
120
ckint
121
cvint
122
ckrea
123
cvrea
124
caint
125
1125

carea
124
cvdes
127

qoto 1992

sz=ty(2) 7 ty(2)=tv(2-1) 7
sz=dn(z) 7 dn(2)=dn(2-1)
sz=da(z) 7 da(z2)=da(z2-1) ;
s2=dz2(2) ; dz(2)=dz2(z-1) ;
s2=dy(z) ;7 dy(z)=dy(z-1) ;

ty(z+1)=tv(2) ; dn(z+1)=dn(2)
da(z+1)=de(2) ? cdz(z+1)=Cdz(2)
-- access to lookup
if(ty(2).ne.yb)qoto ?0S 7
r=dz(z)-cda(z)+1 ;

cal

s(2)=lockur{ju,.r) 7

ty(z=-1)=s2
dn{z-1)=s2
dal(z=-1)=s2
dz(z=-1)=s>?
cy(2z-1)=s2 ; goto 2NN

; dy(z2+1)=dy(2)

2=2+1 7 geto 171

subhroutinre

L justr(juesmmroda(2),d2(2),t)
aoto 184

~- r/w an element of a3 descr-erd array

2=2z-1

k=2

y=ty (k)
r=da(k)+s1-1

if(y.tt,yd)

s Ne we

if(a.ne.fly=y=-3 a=f ! aotol
----intg--=--

s (2)=mr(n) ¢/ oot 184
y=ty(z-1) ; sl=¢(2-1)
s1=¢1

mm{n)=s1 ; qgoto 1teg
--=-=-real----

s (2)=rm(n) ; goto 284
y=ty{(z-1) / sl=s(z-1) *
ri=s1

mm{n)=s1 ; goto 1¢€0
--=-=-strq----

j=n=3 7 call titsimmejos(z )
y=ty(z-1) ; si=s(2-1) ?
s1=r1

j=n=3 7 call bits{mmsjorstsb,.
subj

s1=ii{d) 7 goto 1115

s1=jj(d) 7 goto 1115

sui2 suil

s1=iild) 7 k=2 ; if(a.ne.f)
§1=ii(d) 7 k=2z-1 7 if(a.ne,.f)
s1=3i(d) ; k=2z-2 7 if(a.ne.f)

-~ read an integer constant
sz2=mm(p) : goto 101

p=na(d)+2 ; pa(d)=p ;
-- r/w variable --
n=pal(l)+2 7

ri=¢ --

ncto OCS

iflst.lt.tleor,n.nt,dz(k)d)aote QN4

L1146,5116,6116,6115,5115,611%)y

gote(L112,4117,411F,2N05,0NnE,0Nn8)y

o0to(S117,5118,5117,9205,005,0NS)y

sbp.false,) 7 aoto 224
gnte(£11°2,6117,61192,005,005,6N8)y

true, ) 7 aoto 1099

k=2z-1 7 2=2z+1 ; qoto 2115
k=z=2 ; 2=z+1 7 gotc 21158
k=2-3 ;7 z=2+1 ; ocoto 211°%

auto-rtn (affected by ri)

pa{l)=n ;7 qoto 185

-- read a real constant ontn stack

p=pral(d)+2 7 pald)=p
-- r/w a real variable --
n=pa(l)+2 ; ;

pal(l)=n ; y=y2

-- int array descr -- rl=0
Y=yl
2=2+1 7 n=pn(l) ;s a=az(n)
jE=p-mm(p+1) ;
k=ptmm(p+2)+? H
ty(z)=y 7 dn(2)=n 7 da(z2)=p+3

-- real array descr =-- rl=C
y=yS 7 goto 1125

-=- r/w a descriptor variabl
n=pn{d) ; p=pa(d) ; pa(d)s=s

il

sz=mm(p) 7
rt=n --

if(i.l9.f’.07.i.0t.g)goto QOR ’
iflk,lt.p+2)k=p+2 ;

coto 201

auto-rtn

adr=1 ? qoto 2R?

~- auto-rtn (affected by rl)

pa(l)=j
if(k.at,jdk=j
; dz(z2)=k ;7 dy(z)=0 7 goto 190

-= autc-rtn

e =- auto-rtn
p+6 ; if((o+6).at.p2(d))qgotc ©ONE



50¢C
6on
€01
607
PLE
604
ers
6n4
€07
6ne
606
610
611
612
612
614
615
614
617
615
A1¢C
620
621
622
623
674
625
62¢
627
(¢
620
630
621
632
€27
€34
635
67¢
627
€18
629
640
641
642
663
e
6L s
€L6
647
€4e
6L€
€se
€51
652
657
€5t
655
656
657
658

“

2127

1137

cdumn
131
cgarc
132
cstat
1332

cagmem
12¢
clure
125
cpars
12¢

137
cce
138
cstop
129
ctrpt
140
1140

1240

1540
1640
1740
1840

ifla.ne.f)
z=7+1
y=mm(p+2)
n=mm(r+2)
C o1
n=mm{p+4)+

goto 2127

;s ty(2)=y

¢ dn(2)=n

s k=1
j=1sda(z)=n

ifly.tt.1.0r.y.nt.zy)acto QNS
if((n.lt.1eorenentezn) sand.vy.ae,.y4)qote OCS
1f(y.Lt.yd)aotn 2127 7 j=aal(n) ; k=az(n)
if((r.lt.jeoren.at.h),andey.ce,ybdik=t
if((n.lt.jeoreneatek)sandovaege, vi)k=k

dy(z)=rm(p+6) 7 goto 10N

rr(p+2)=ty(2)

i=1

n=rm(p+S)+j=17,dz(z)=n:
1

mm(p+s)=da(2)=j+1

n=pn(d)

if(a.ne.foand.ty(2z).ae.ybddcoto 3127 *
renaister for whecle descr ==

-- a
iflaene,.f)

p=pald) ; pa

aoto 1129 ;

n=dn(z2) ¢

mm(n+S)=4d

r/vw descr of array only

(d)=p+£& 2

2=z2+41

mr(n+?)=n

2(2)=-3+1 7

; mm(p+Ah)=dy(2)
ifl(ty(z).qe.yst)i=aaln)d

a=f 7

ante 200

if((p+A)atepz(A))acte QIF

onto
vulnerable

1127
to ocarcol

ty(2z)=aty, dn(z)zadn; da(z)=ada: dz(z)=adz:; dy(z)=ady’ anto 160
aty=ty(2); adn=dn(2): ada=da(z):; adz=dz(2); ady=dy(z), a=f
goto 20G0
-=- bt reaister for whole cdescr -- vulnerable to aarcol
if(a.ne.flaoto 113N ;7 z=2+1
ty(2)=btys dn(z2)=hdn; da(z2)=hdas dz(z2)=bdz; dy(z)=hdy: gotn 19"
bty=ty(2): bFdn=dn(2)? bda=da(z): bdz=d2(2); bdy=cdvy(2); a=f
aote 200
-- (durpdall Aumps, (n; dump)sore Aurns, (=dump)aff
dlv=u 7 uzzu 7 ifla.ne,f)dlv=" } a=f } qote 200
-- gartiage collect -- to get print-out use =garc
call aarcol(are) ; a=f 7 ifl(e.ne.¥)qoto S0°% ; aoteo 20C
if(aeec.fldread(1)(mm(idsiz=1,27)
ifla.re.fdwrite(1)(me(id,iz=1,2r) 7 a=%f 7 ecoto 200
== pseucdo op for altl of mrerory
goto 2CC
lur=lurd 7 if(a.ne.fdlur=S 2 a=f 2 naotn 200
-- access to parse subroutine
if(ty(z2=3).re.yb,or.ty(2=-2).ne.y4)cote 905
if(ty(z=1),.ne ,v1,0r,tvy(z )J.ne.vyldgotc 905
j=de(2-2) ;7 k=da(z-2) 7 call parse(mem(j),mn(k)rs(2-1),s5(2))
goto ?0MC
-=- no oreration
goto 200
-- numerical access to any code escane
ce=s(2z) ; z=2-1 ; if(ce.lt,.1,0r.ce.at.zh)aoto ©NF ? acoto 627"
-- exit from geolat

return

tty (end of line) dinterrunt

pa(1)=1 ; pz(1)=1 ; aa(xty)=1 ; n=N ; k=32 ; §¢(c.ne.1)
if(lur.eg.5)call prompt(k) 7 read(lur,154N,end=1C4")thy
the following lires are for multics bltsp and e commands
if(bksp.eo.1)call backsn(thbuf,®?N) ; if(c.eq.1)a=f
if(tbuf(1).ne,101.0r, thuf(2).ne,.32)gotno 1240

tbuf(2)=3¢ ; thuf(20)=20

call parser, if unfinished Line (con back to reacd acain
call parse(tbufemmepz(1),n) 7 if(rz(1).0t.120)goto 1640

k=r+48 ;7 az(xty)=pz2(1) } 1f(n)1740,300,1140
format (RQr1)
print, "parse error: overflow” 7 qoto 124D

print, “oparse error®: ) or * "
if(lur.ne.S)write(6,1540)thyf

1Z

y=C4
f



6€5¢ 1040 1f(lur.ne.5)rewind Lur ¢ lur=S 7 aotno 140

&40 cectl estk enar edec ftyp eidxy exup emis

6€ 141 emsq(1)="¢cntl"” 7 emsn(2)=" sta”™  emsag(3)="ck " 2 ooto 1141
CE? 1642 ersa(1)="scra”™ 7 emsa(2)=" sta” ; emsq(7)="¢ck »" ; ocoto 1141
hET 143 emsg(1)="unde" 7 emsc(?2)="fin " 7 emsc(3)="0p e" ; aoto 1141
664 144 emsa(1)="re-d" ;7 emso(?)="ecla" 7 emsao(3)="re e" 7 ooto 1141
665 145 emsa(1)¥="stac” 7 emsa(2)="k ty" 7 emsc(2)="pe " ; aotn 1141
&6 4 146 emsa(1)="suts" ; emsal(?)="¢cr i" ; emsa(3)="dx e" ? qotoc 1141
667 147 emso(1)="" of" 7 emsn(2)="f op" ) enmso(3)=" e" 7 aoto 1141
€AR 148 ensao(1)="rmisc™ 7 emrsc(?)="ella"™ ; emsc(3)¥="ny e" 7 aqoto 1141
6ec 1141 emsg(L)="rror” 7 emsc(S)=" on " 7 write(6,1241)ersq 7 aoto 2
670 1241 format(1x,1024)

671 c! tty =-- pseuco opDsS

672 149 goto 200

672 157 goto 270

674 C==error—reCoOVely——==—=- - e e e c e cc e e ==

67°¢ 900 ce=140 ; goto 990

676 801 ce=141 / qoto 917

677 902 ce=142 ; goto 91N

67°¢ 1902 if(z.lt.22)goto 972 ! n=z2-(z-22)/2+1

€79 do 2902 i=n.,2 ;o jzzz+i-n :

680 ty(j)=ty(i)7 dn(jd=dn(i); da(jd=da(i)’ d2(j)=dz(i)’ dy(j)=dy (i)
é81 29N?2 continue

687 z=j ; anto 20N

623 902 ce=143 ; gqoto 910

6RL 9r4 ce=144 ¢/ 2=2=-1 7 noto 910

685 9N5 ce=145 / goto 91N

686 916 ce=146 7 goto 91N

eR7 907 ce=147 ; gote 910

6c? 908 ce=147% / goto 911

689 210 e={ ; goto 930

69C 9270 e=t

661 939 n =mm(p) ; nmmp=2h°?? ;: if(n.ge.1.and.n.le.2n)nmap=nm(n)
692 i =on(d) 7 npnd=2h?? ; if(i.ge.1.and, i, le.zn)npnd=nm (i)
6973 n =dn(2z) ;7 ndnz=2h?? ; if(n.ge.1.and.n.le.zn)ndnz=nm(n)
£94 nempEme(namp+2) 7 npnd=mm(rpnd+?) 7 narnzzmm(ndnz+?)

695 if(dlv.lt.N)goto 940

696 y =ty(2) 7 ntvyz=2h?? s if(v.qge.l1.and.v. le,zyintvz=vnam(y)
697 ipe=0D 7 3=0 2 k=0 ; if(nond.ne.?h??)ipc=p=-aa(i)+1

EoR if(ndnz.eqg.2h??)goto 932 7 j=da(z)=-aa(n)+1 ; k=dz(2)-3a(n)+1
699 932 sz= s(2) ; if(y.eaq.y?)sz=r(2)

7C0 ifly.le.yI)urite(6,934)nmmp,nond,iocsCrdeszezonty?

701 if(y.qe.ybd)write($,934)nmmp,nond,ipcrcerdersszszentyzeninzsjok
702 if(e.ne.f)goto 400

VAAN 940 s(1)=¢c ¢ s(2)=d 2 s(3)=p ; sl&)=z : s(5)=s(é)

N4 ecis=c ; edis=d  epis=pa(d)  ezis=z ; ertr=mm(epis)
7CS enon=xup ; if(eptr.ge.1.,and.entr.le.z2n)enon=nm(entr)

706 epnd=pn(d) ; enin=nm(epnd)

nr? if(ce.eq.141)c=1 ? if(ce.eq.141)d=1 7 if(ce.eq.14?)2z=22

7nr ersc{é)=nmmp ; emsa( 7)=" ;7 emsg(R)=" in "

7ce emsqg(9)=npnd ;s emsg(10)=" "

710 990 ptr=cenulce) ; goto 40N

711 934 format(ixsab, " in " ,34, "[" ,i3, "2 cntl (" ,i2, "," ,i2, ™"
712 i9, "=stkl" ,i2, "] " L,abk,3x,aS, T L33, ML, L9, "IN )
712 end '
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skip('-=~--=~ f il e 0 2------ q L i ne===-- 16 may 78 ---=-- )

=skip (af quo =3 =skip h fa decl) auo op h decl

op op? (af 2%queo =3 =skio h plus fa decl)

op op? (af 2%que =3 =skip m=k+h=2+"=m,=skinp m=k+b k=m,fa decl)
=op !(quet)(” typ ¢ eq ifthen lkup cnar)

op bancg (0f quo 1)

op erase (nuo [ =decl)

op note (skip)

op ou (auo)

note(t--v-=-- toopine and conditionals-====- ')

op do (ocf 1 =q, 1=k, =i, N =of i, re=j, dolu aq=0f i,)
op do (cf 3 =g, 1=V, =3, 1 minu=nf i, pe=i, dolu g¢c=of i,)
op dn? (of i =g, 1=k, =i, 1 minu=cf i, pcTij, deolu a=of i,)
op do? (of 3 =a, =k, =i, k minu=of i, pc=j, dolu a=of i,)
op dobhak (of iza, ~1=kst=i, k minuzof i, pc=j, dolu a=of i,)
op while (of i =k, n zof i, nc=i, skip skip pc=i, whiz k=of
cp if (2 ifju skip ° 1 skip)

op ifthen (? ifju skip L )

op ifelse (? ifju 9 skip) .

cp if3 (push Oqe &4ifju “skip skin]l &Lifju skip®“skinl skin skip®™)
note(t'~~~we- descr 0OpS§===—=-= D]

cn nart (af tec plus Trinusten plus 1Tminu=fin, fa)
cp blo (af beaq Tminu "=t tirs nrlus=ber k plus 1Trinu=fin, fa)
op lenx (teg=j, fin § minu 1 plus)

cp size (" ltenx orlv)

op word (af ® makd ° fa rwel)

oD w?Z (af " makd 3 fa rwel)

oo len (af ° makd 4 fa rwel)

cp wSs (af makd S fa rwel)

op Lim (af w3 (" dens=},) chs 2rinu k tirms)

op .makall (atl=a Llenx=len a,)

op lenrow (af ° malbd slip skiop of f=f, fa Teot)

op lencol (len("=a) lenrow a Cciv)

op dens (typ 6ec 3tims 1plus)

op abeg (typ 6eg 12tims 4plus)

oo rest (af =a fin 1ptus=tea, abtea lim a oplus=fin, fa)
op fir (af beq Tminu “plus=fin, fa)
op aft (af ben “nlus=heq, fa)
op les (af fin “minu 1plus=bhec, fa)
op all (af =2 ateg=j 1plus=bea, j lim a plus=zfin, fa)
op none (fir C)

op stat (O=dyn,)

op int (1=tyr,)

op rea (2=tyr,)

op ckin (° =a, len 2 Lim a2 mirx=len 2a.,)

op nptr( (nptr)

op namo (nam xchkg,)

op substr (af ° part ° ° fa active?)

op piece (af " part °= ° fa active?)

op first (af = fir ° fa active?)

op last (af ° las ° fa active?)

op firline(find 1C 1minu=k, fir k)

note(*'=------ dynamic descr ops-==---- ")

op dynm (af notr=dyn, fa)

op twod (edynr dim?)

op dim?2 (af =k, stat=a blo k (lenrow a) fa)
note('------variables and arrays—------ ')

op intg (op fquolvint =2.., N..))

1t

is)



50
AG
61
¢?
42
¢4
()
66
67
£0
¢c
7C
71
?7?
72
74
75
7¢
77
78
7¢
£0
&1
7
R3
gL
£S
¢
°7
ef
59
on
G1
Q7
¢z
C4
es
06
e7
og
LAY

10N

101

10°?

1mnz

104

105

11¢

107

10FR

100

11C

111

112

113

114

115

116

117

11¢

xvvmyv

*
W H =

VAASNST * N

(cp 'cuolvrea =2,. N,.0)

(op 'auco(vdes =6,, 1., N, N, N0 N
(op 'cuolvdas -6,. 1., 0., O, N . N
(cr?(aint D,. e ) ("=k) -2¥
(ep?2(area N.. ee ) ("=L) -2
(op2(aint LV =k)lactive) =24

eo)("=k)(active) -7k

ee){par?) (kint =-2,, I
(op3(area 0., ee(par?)(kint -2,, N
(op2 (' *)( Trinu 4div=l)

(op?(*' ")(° =j 1rinu 4{div=k)

(op2(' "H(° Trinu 4divsk)(active)
(op2(* ")(° =j 1Trinu 4divzk)(active)
(op2(*' "IY(par? 1Tminu &Ldjv=kY¥(Fint =2
(rinu=w2 a, “=ler 3, xeqa)

(cf i=mrlnr=-22, zdec )

(a makd cnam)

(up?2 =of k up? =of i tims =nf j)

(ocplaint

.
L]

2DH7 2D D O
.

n

o
(op3(area N..

n

0

--=-two dim var lerath arrays==-===- )

(op3(*' "Y(par? +k=1 4iv=k){kint =2
(afs, dynr dirdv fa)

Neod)
es))
2dec k
zcdec ¥
2dec ¥
zdec ¥

)
)
)
)

ee twOod) =235 zde2 i)
ee twod) =235 2z2de? j)

-3k
-3k
-2
-3k
ee Nau

LY O‘O

2dec 0)
z2dec j)
?dec D)
zdec j§)
twod) =3k zde?

twnv) =3k 2de?

(af =k dim2 fir(a allller a k plus=j]) fa activev)
activev(act? [ : xvvmy)

(apl2 plus)
(apl2 minu)
(apl?2 tims)
(apl2 div )
(apl2 pow )
(apl2 eo )
(anl2 ne
(apl2 Lt
(apl?2 le
(apl2 ot
(anl2 ge )

(apl? andx)

(apl?2 orx )

(ar L2 minx)

(apl2 raxx)

(apl?2 modx)

(anl2 (plus 2.7 div) )

(apl2 (=vs, push tims v v tims plus s

A L

-=-=monadic arithmetic-=-====- L]

(lenx quo?2=a, dofsuil a cnamn =suil
(upoty if ° avx)

(up?2 typl ° avx avx)

(apl1 si
(anl1 co
(apl1 ta
(apl1 asi
(apl1 aco
(apl1 ata

Nt N NS N S NS

qr))

e))

(fir(lenrow a) xche vvre + 2 all =[2951,)

---dyadic arittretic-—===-- ')
(2% que)
(2% ° typ 4 Lt)
(xchba=t, lenx aqucl2=a, Adol(b sui? a cnam =suil,) )
( =k, lenx qun?=a., do(suil b a cnar =suily,) )
( lenx auo?=a, do(sui2 sui?2 a cnam =suileds)
(tyn & Lt if(unty if ° asvx)(uoty if avsy avvx))
(up? tyn? % asvx asvx AVSX AVVX AVVX

avsx Avvx avvx)

i)

i)



110
120
121
122
123
174
125
126
127
128
126
130
121
1322
132
134
128
136
127
138
120
14C
141
147
142
144
145
146
147
168
166
150
151

152
1532
194
155
156
157
158
15¢
160
161

162
1€3
1¢4

1¢5
166
107
168
1¢¢
17¢
171

172
173
174
175
176
177
178

oo Un (aol?1 toax)

cr Lon Carl?t L10X)

cp exp (apl? ex )

op abs (apl?1 at )

op sort (apl1 saqr )

op =-- (apl?1 chs )

op croap (apl?l fix )

op round (apll rnd )

op not (apl1 notx)

op sian (apll sig )

op incr (pc=kes Tolus k=nce =%,)

op decr (pc=ke Tminu k=pcs, =",)

op flip (nc=k» k=ncs =0 =7,)

note('------ arithmetic constants------ )

op pi (2,1415G26)

op E (2.71828219)

op true (1)

cp fals (G4D]

note('=-===-- missing data opS§s—------ )

op neix (urmod=k, C=uyes=unol=unoc?2, “=umcd, “=unews, 2%eval k=umo-,)
cr neil (neix 1 n)

op nei?® {(neix 1 usym)

op nein (neix 2 usym)

on shou (' vyes nol ne?' iss, me part 3014 2 55,)
rote('------ mTOVE CpS-——---- )

Oop avsm ( =bs, lenx b xchn de ( =suil ),
op avvm (xcte lenx=k, xchka tlenx k minx=of b do(suil=sui?,),)
ocp rov (e typ 4 Lt 1if vsr vvm)

cp move (" xche typ 4 Lt if vem vym)

cp active (act? [ = xvvm)

op xvvm (all xchka vvm =a h=len a, makd cnarm?

onp active?2(act? [ : xvvn2)

cr xvvm?Z (xchc vvm)

op zero (mov M)

cp tlank (mov 32)

op cat (ckcat fin=k, rest “cat?2 vve makd=a k h plus j minu=len a, cr
cr | (ckcat fin=k, rest “cat2 vvm makd=a k b plus j minu=len a, cr
op catsp (cat ' ' cat °)

op cat1t (typl catilx . o) op catix(strsca=scrstr)

op cat? (typ1 strsca « o)

cp ckcat (catl abeqg=of j», nam=k 2%calr ec k xam ea orx ifthen (=scrstr)
op insertn(” push=scrstr3, fir (“=k) cat cat (scrstr? aft k))

op insert (insertn (° findn (":1) =k,) k ™)

note('====-- misSC array ops=—-—===-- ")

op iota (lenx do(i=suil,))

cp jotn (lenx =3, do(a i tims =suil,))

cp aloh (tenx do(i 1Tminu 26modx 97plus=suil,))

op across (lenx=j, push:1 auo=a,? j§ da(sui? a cnam ,) only)

op sum (across plus)

op deriv (push:1sa, lenx 2 xchg cdala sui?=a minu chs=suil,))

op inteaq

( O0=a, lenx

op reverse(lenx+1=k/2d0(suil k

op rotate

(° - 1=j'

lenx=k do(sui?

do(a sui?

i=j minus=s
i=h j

oplus =ea
issui? xchg=sui?e

plus k modx 1plus=i,

=suil,))

j=i:=5ui1l))
=suil, h=1i,)

op random (ranseed 734593modx 1777tims S242%7?plus=ranseed 100modx)
op randomi{ranseed 7345%%modx 1777tims S524287plus=ranseed 1NNN0Omodx /10000,

oD ranc (tenx do(random=suil,))
op ranlett(lenx

op find (“=a, lenx

op find?2 ("=a, “=b,

op finx2 ("=a, “=b,

intq

do(randor? 2€6tims 97plus fix

do (

ranseecd
=suil,))
suil a ea Sifiju

1=ranseed,

YO drec

lenx Txcheg do( 7ifju suil b ea R8ifju suil a ned)0] drc
tenx 1xcho do( 7ifju suil b ec Rifju suitl a ead)N] dre




17¢
e
191
192
197
19¢
185
18¢
157
1e°¥
170
10r
101

162
1032
104
10%
104
107
108
1ce
20N
201

2r?
22
2ce
205
206
207
2ns
209
z1n
211

212
213
214
215
214
217
218
219
220
221

222
223
224
22¢
22¢
227
22&
27¢
230
221

272
237
224,
235
236
237
238

op findn (“=2, "=k, lenx 1xchg An(15ifju k=-1=k Tean Rifju sui?l a re)N1 dro
cp label (skin)
on ootce (calr makd find?2 (nptrN label) nntr ckeoto =nc,)
cn ckecto (nush Ceag ifthen("gotol' error in '1(?%calr pPmstr) is, rset))
op ~ (anpflag if(C=amnflag, scriar)
(1=amrpflag, while(® amrflas)(i=len scriar, =scriarzi,
op X (ampf1 if(N=ampfl1, arpf2-1 if scrrar (scrrar=scriar))
(1=amnfl=anpf2, while(® anpnfl)
(i=len cscrrar, typ arnf?2 raxxzampf2, =scrrarzi,) ))
intqg ampflaa O=zamrflan., inte arpf1 intg ampf?2 N=amnfl,
note('------ input/output----=-- ')
on read (o 1 40 checkio)
or readv (% vfrt 1 d0 checkio)
op write (° “ 1 =io checkio)
opr readt (° 8 30 checkio)
cp readty (" vfirt 5 jo0 checkio)
op writet (° ® f zio checkio)
€2 rewind (° 13 mops)
cp rew (rewind 1)
cn endfile(” 14 mops)
cp enf (endfile 1)
cp checkio(=eof if2 ('io error'is,) , ('end of file'is,)) into eof
cp rline (read (scrstr fir %1 34  is)
cp onan (exec 'io open filel1 si')
cp open?2 (exec 'io oren fileD1 cani')
op close (exec 'if [onened filel11 =then "i0 close fileN1"')
cn detach (exec 'if [attacted filelf1] —-then "jio detach filen1"')
co filex (exec(null | 'io attach filenNt vfile_ * | "))
cp filel ('nlease use '"'file'' operator now' 1is,)
en file (rew close detach fitex = open)
op filc (filex (of"))
op trash (exec 'fo al_trach")
cn untrash(exec 'co')

cr
op

ah
vimt

star

(*(20a4) ")
(' (v)'")

~--subscriptingre=-=- ")

(af eval fa typ” rwel rwel dyn")

(af ° fa typD rwel rwel dynP)

(dynm stardyn ()

op stardyn(, af O0=dvn, f ifthen(xchg=a vsms a))

note ('

op
oD
oD
cp
op
op
op
op
op
op
op
op
op
cp
op
or
op
op
oD

sysc
sysd
me
myname
xam
xty
zm
zZn

b4
mptr
m
tur
ncyc
ndec
iter
nloc
gbeg
turd
umod

--window into system------ '
(3A1 menm 1 minu)

(=calr)

( calr)

(calr nmstr)
(334 mem)
(25C menm)
(2S3 mer)
(254 mem)
(265 mep)
(267 mem)
(367 merm)
(3462 mem)
(274 mem)
(Z8S rem)
(386 mem)
(387 mem)
(388 mem)
(389 mem)
(3911 mem)



¢ Of: USYyfm (remeXG172)

247 op usyni ("=urod, usym fix udef=zuror,)

241 ep ? (usym)

242 cr unew (rrme2013)

2Lz op uyes (2914 mem)

244 op unofl (2715 mem)

245 op unn? (3616 mem)

2L ¢ cp ucef (7€17 mem)

247 or ecis (2621 mem)

24° op edis (2C32 mem)

24¢ op enis (2022 pem)

2t n or ezic (2934 mem)

251 op entr (3G25 mem)

252 cp enon (29026 mem)

2532 or enrin (2228 mer)

254 oL nc (ncyc ncy? minu 2 mipu 1S, NECYC=NCV?2,) intg ncy?
2%€% op ncx (rncyc=ncy2,)

2% ¢ op retk (4£=2)

257 cr inst (qu inst:12, "xxxx')

2SE oo fourh (% move '1234', qu fourb:?)

256 op sai (af fin+3/4=k, rmalbd S=hec, k=fin, fa active?)
26n note('--—-—=== arrays of the syster------ )

261 ep mm (1 guts)

262 op rmm (2 outs)

263 cn lLmm (2 cuts)

2€L on mtty (af mm part 1 120 fa)

265 cg tbuf (af wmm part 121 &3 fa) str cshyf 80
26¢ op cenu (af &~ part 271 150 fa)

267 op 2Llim (af rm part 351 1 fa)

268 ocp cetec (af mn part 3417 40 Aa)

2hc on ca (af mm part 471 LD f3) darr ca?l 40
270 ¢ or on (af mm part 44T 40 fa) iarr nngZ 4N
271 cp cea (af mm part 4%1 L0 fa) darr pa? 47
27? cp n2? (af m™m part 521 40 fa) iarr n22 40
2772 op ff (af oar part S41 4D fa2)

274 cp aqo (af mm part 6M L0 f3)

27°¢ op hh (af mm part 641 40  fa)

27¢ cp Vi (af nm part 681 40 fa)

277 on ji (af mm part 721 40 f23)

27°¢ cp kk (af nr part 741 40 f3)

27¢ op ty (af rm part 8C1 40O fa)

280 on dn (af wm part 841 4O fa)

281 cp da (af mm part 821 40 fa)

292 ob dz (af mm part 021 40 f3)

2% 2 or dy (af rmm part ©4&1 4O  fa)

ZF 4 ce s (dy)

285 op R (dy S=typ,)

?F6 op nm (af nam part 1001 O fa)

287 op name (af nr dynm nar?2 f3)

2% F op nam? (af =k, statek=j, § mmstr fa)

°R¢Q cp mmstr  (=j, af lmm part(j 2plus 4tims Zminul)(mmlj Telusd) fa)d
290 cp nmstr (=j, nm:j mmstr)

291 =op mmstr (4mops)

2072 =op nmstr (2mops)

2¢32 op " (ug of gqu notr nmstr)

294 op aa (af mm part 197071 O00 f2)

?2¢S op az (af mm part 2801 900 fa)

296 op emsg (af Imm part 156%1 40 fa)

267 op emsi (af mm part 3921 10 fa)

268 Ob rmem (af mm part mptr (zm m minu 1 nlus) fa)

(3



206 note('=ce=w- crapkics~===~=- '

e cp olt (1 xckg 1 2 mops only)

M cp tic (" xcrkg & 9 mops only)

el cp ticn (" xcko &4 9 mops only)

ry op bar (0 xchg & 9 mops onlv)

204 op barn  (* xcha & 9 mops oanly)

LIRS on plot (" plm plt framn)

LR op tolot (% plm plt frame)

N7 op tick (" olm tic framn)

ns op ttick (% pln tic frame)

ipo op barr (* ple bar framn)

1N cp tharr (° ple bar frame)

311 op plotxy (% plmx ° plmy nltxy framn)

212 op pltn ( lenx do( i sui2 1 strnum  tvltr))

213 oo pltc (“=a, lenx do( 1 syi? a tvlitr))

314 op oltxyn ( lenx do(sui2 sui? 1 strrur tvltr))

215 op pltxyc ("=2, lenx do(sui?2 sui? a tvitr))

21¢ cp pt (1 xcto 2 Omops xchk3)

217 cr pltxy ( 1 Omops )

21e op ptxy ( 2 %mons )

216 op page (o5 o5 227 1282 move 'en' tvitr dly)

z2C op renro (.S .5 "' tvltr 2 Ac AdLlv)

221 op dly (' * 60 do iss)

z2? on ddd (* * ° do iss)

3?2z op esc (.5 &5 ** cat ° tvlte)

224 op eccolen(esc ':')

325 op tvltr (7mops)

226 op fare (Rrops)

327 op hiloe (Smops)

228 op plmx (hilo =x7, =xar)

320 op plmv (hilo =yz2, =va,)

zzr on plm0D (1=xa, lenx=xz, plmy)

27 op plm (plm0 yz~ya*_,1=a +yz2=y2, ya-a=yar)

32 oD vert (yat+yz/2. push “/2.=a plus=vyz, a nminu=z=ya,)

333 ocp horz (xa+x2/2. push “/?.=a plus=xz, a minu=xa,)

224 op scuare (yz-ya xz~xa maxx=b, wvert b horz h)

325 op tvpool (af rrrm part 2053 8  fa)

326 op itune (af mm part 3961 20 f3)

327 op tune (af rmm part 2261 30 fa)

I8 op tvse (2052 mem)

329 op west (tvoool:1) op xal(tvpocl:1)

LA op east (tvpool:2) op xz{(tvpool:2)

241 cp scuth (tvpool:3) op va(tvpocl:?)

242 op nortt (tvpool:d) op yz(tvpool:4)

342 op panel (° + ,05 =tvpool:7, * - NS =typool:f,)

3L op panup (° =tvpocl:S, ° =tvpool:6é,)

245 op bot (panel 0 ,49) op tor (panel .51 1)
246 op tot3 (panel G .X0) op rid2(panel .35 .4%) or tor?(panetl .77 1)
347 op norm (npanel O 1)

348 op frame (af f if framn framt) op fr(framn)

249 op framt (N mor2 1) oo framn{(1 mor?2 1)

350 op genline(flot=k, flot=a, ° lenx do(a i tims b plus=suil,))
351 op pltltsaqlltsq genline = xa a*xa+b xz a*xz+b line) :
35¢ cp play (N=theta=xloc=yloc, & -1CA 100 -10N0 109 &=first tvoocel &,)
353 op Lline (=yvec:2, =xvec:2, =yvec:l, =xvec:1, xvec yvec oltxy)
25¢ op fly (xloc vloe sin theta*x("=h)+xloc=xloc

355§ cos theta* t +yloc=yloc)

256 op qo (fly = line)

357 op turn (* « pi / 180 + theta =theta,)

358 var xloc wvar vlmnc wvar theta rarr xvec ?2 rarr vvec 2

4



5@
36C
Ze
362
242
264
265
166
167
2¢f
266
7N
271
277?
273
37¢
175
?27¢
277
37°f
27¢
380
381
3p2
2R3
284
3£5
286
257
g8
2§ o
z6n
201
3092
3c3
204
265
30¢
297
298
309
400
401
402
403
LN4
405
LNé
LN7
408
LNg
410
411
412
413
414
415
416
417
418

o STAF (108 colao 16 turn(S*xi) ) )

op ceostar(d dol(clay turn(60*i) star))

note('------ printer plots------ ")

str? ppspace 10 20 str pnchar 2 '.*' =nnchar,

inta ppx2z 1intg bpyz 1inta pnch desc ppar real nsAif

op prerase(rrchar:2=npch, lenrow prosSPace=nox2, lencol opsrace=poyz.,
orchar:? move ppspacer north-southznsdif,)

op prput (=ppar lenx ppxz minx dol(prch=posprace:ppytis))

op ppy (pparfof il-southk/necdifr*pnyz +,962°09 fix 1Imaxx oppyz minx)

op ppshcocw (ppsoace 129,)

op poplot (% plr pperase oppput poshow)

op DD (" plr pperase opnut oprshow)

op pesize (=str2 ppsprace = %)

note('-=~--- op examination-----=- ')

op ck (aasnrter if2 'hard op' 'undefined! 'scft on' is,)

op adr (ouo ram=j, aa:j is,)

op sho (" nrstr lenx ?2Crinx=j, fir j dis,)

cp isn (nam=j, sho j)

op nsle (N=j, nr lenx do(suil D ne i tims § maxx=jeds i)

oD noDpS (aa 2zn do(suil Neg ifth(nm subi nush Dne ifth isé&,)))

op wipe (aa 2n do(suil Neg ifth(=1=nm subi,)))

cp mine? (gheg=k, aa zn do(suil k ge ifthen(i nmstr is,)))

op mine (ocheg=kes aa null zn do(csui? k oe ifthen(l(i Ppmstrdl' *))only is
cp x0p (xopnois cuo 1is)

op xopnois(aal“=a namo=kl if2 *kard co' 'undefined' (strep 'a xopx) )
op XOpX (scrstr? none | 'on ' I (of & nmstr) | ' (' | scrste | ") )

op strop (quo slip null while(eot notx)(cat{(of strauolcat' *'))

co strquo (uce 1 0 0 of cu nuox tvpl strsca strvec strvec)

cp strsca (typ 3lt if strnum strlet)

op strnum (typ=j, flot=h numscr numf~t=zcocdr, numscr 31 K DLt minu

\

b ab ITmaxx L10x fix minu=heas, j 2ea precision tims ¥iplus=fin,:

cp strlet (=nurscr:l, numscr fir 1)

op strvec (typ €Lt if strdes strstr)

op strdes (nam=j,, j nmstr)

op strstr (=bh, scrstr?2 none cat '"'*'' cat b cat '''")

op numfmt (' (f26.10)°') str numscr 26 intg precision é=precision,
note('-===--- scratch space-=-~--~ ')

iarr scriar SO str scrstr 200 str scrstr? 207 str scrstr? 20N
rarr scrrar SO str scrstré4 200 str scrstr5 200

op null (scrstr none)

jarr onei 1 rarr oner 1

note('=----~ error recovery----==")

note( =op ectl (esav 141ce) )
=op estk (edsp 'scratch stack underflow')
=op enam (edsp ‘'undefined operator')
=op enar (af f if(var '(eptr makd) eptr makd =cnam)
(edsp ‘undefined opberatonr! )y )

=op edec (a=b, edecead edsp? 're-declare' (b namo nrster) )
op edecead(curm if(curm=m, N=curm,)(mr=oldm 2%h=oldh plus=mr,))
op instead(af m=curm, oldm=m, quo=a cldh fa decl curm=m, N=curm)
z=op etyp (edsp ‘'stack type') into ol”Ah dintec oldm inta curm
=op eidx (edsp? 'subscript index' (cdn:ezis nmstr) )
sop exup (edsp '" off the end of an orerator')

=op emis (edsp ‘'misct')

op edyn (esav 'dynamic descr error' is rset)

op ecat (esav 'cat to a constant error' is rset)
-1% dump

op esav (af ug tbuf=ssbuf, ca=ca2, pn=pnl2, pa=oazl,)

op edsp (edsp? “ onop)

op edsp2 (esav null I*I*' error on *I°l' in *linoo iS, rset)

20



419 00 oOonon (enon mmrstr)

420 cp inop (enin mmrstr)

421 cp what (ecis do(sho{(pn? sukid)) whe)

422 cp whata (nutll ecis do(l (pn?:i nmste) | * *) | (ectr nmstr) is)

423 oep whatn (null * do(l (pn:i nmsterd) t ' *) is)

L24 cp who (sho eptr)

A op how (sbuf is,)

L2 6 op fixup (nptr =mm:epis,)

427 op change (quo finx2 -2 nptr =i>1 if(nptr=cuil)(skip 'not found'is),,)
L?2°¥ op changen(cuo find2 -2 ° =i>1 $f(° =suil)(skip *not found'isd,»,)
420 op SwWOop (af nptr=j, nptr=k, aa:j=h, aac:b=i,

420 flip(aasid(eask) flip(arzzid(az:tl)

47 h Cat ifthen(k=mmzh,) i Dot ifthen(j=mm:in,) )

{272 op sysnum2(nmlnptr is=k1'nr'is,is,'aa'issaazb=j is>Pifthanimmsj is,))
433 op sysnums('nel{* | (nptr=k) | "J=' | (nrzk) t LI |

474 ‘aal' | k I *3I=' | (aa:zth) is)

475 rote('-==-==- misc Op§-——---- ')

L6 cp let (Aaf pc=ks, “ocskip sval poc=jrk=rc, =%, j=pc,)

L37 op only (xchg,)

438 cp 0 (stop)

430 op cuiet (zop init(rset))

LLn ep mark (rptr=gtenq,)

441 cp purce (obec=k, aa zn cde(suil k oe ifthen(N=suil,)))

LL7? op force (=op oo(af 1=f, aquo=a =c¢ckip bk fa decl))

447 cp unforce(=op op(af¥ aouc=a =cskir b fa cdecl))

LLL op i0a (exec(null 1 *fo * 171 " 2 d0a_ "' 17 *" ? ¢co') )

LLS or ioaxcp (xopnois ° =scrstrS,, ica " scrstrS)

Lt 6 op rollo (“=rofo, gheg=k, aa zn

447 do(suil k ge jfthen(iocaxcp (i rak-d) rofod)) ) str rofo 8N
LLR op rellin (file ° Llure)

L4 ¢ op lookup (° Lkup)

Lsn op lookup?(nrl"=b lkupr=il=j, Aamlnrptrl lockur?l=rm:3i, b Lkun j=nm:i,)
451 op rarseqo(3? move LIME, “=LINE makall scriar 1 0 pars

45?2 if('parse error® is)(=ks, fir k only cnanr))

453 op stan (" 15 mrops)

LS4 op decim (" stan 2 only)

455 cp avg (® stan 2 only)

LS 6 op polate (999969 stan &4 ,)

4 op polaten( ° stan & ,)

L5R cp mor?e (" 16 mops) op mor3(" 17 ronrs) opr moréd(® 12 rons) op morS(" 10
456G op dait (nor3 1)

460 op daitsho(dait =inst=scrstr catsp xchq catso (3stk) catsn (?stk) is)
L61 op ltsaqg (1 xchg 2 mor3 2)

4672 op lLtsaxy ( 2 mor3 2)

L4 op tits (ror2 1)

L op lanrd (ror3 &)

LES op lor (ror3 S)

LE6 cp lnot (ror2 6)

L67 note('=-=---- special ops------ ')

L6E op e (° cmdp,)

LEC op exec (° cmdo.)

L70 op rold (while(114prom shuf rstr:1 47ne)(shuf cmdp =of h,))

471 op tksp (X84mem) 1=bkspe

472 op dl (exec('if [exists segment ' | (“=scrstr?2) |

L7z '] ~then "delete ' | scrstr? | *"'))

L7¢L op fo_on (dl *cl_temp' exec "fo al_temp")

475 op fo_off (exec 'co' dl 'al_temp')

476 op cetmul (fo_on - pounce 'al_temp'

L77 qu scrstr3 part S 40 1mmm, scrstr3 all firline dl ‘'al_tenm
L78 op actfun (getmul (exec('ioa_ [* 1°1 *3 7 ¢co')) )

Al



479
420
481
482
L8
4o 4
485
LEA
457
L9080
LEGS
(AL
421
492
L
L0y
4¢5
LOA
497
Le3
Lec
eoo
S0
502
se?
SNy
515
576
SG7
snE
cco
10
£11
512
513
514
515
516
517
51¢
516
520
521
522
523
524
525
526
527
S28
520
s3C
£21
532
522
534
535
536
537
538

op
ch
opn
not
op
oD
op
op
op.
op
op
op
op
op
cp
op
cp
op
on
op

oD
op
op
oD

(el ¢]
op
op
dir
not
cD
oD
oD
op
oD
op

op
oD
op
on
not

cp
op

cetat (cet

mul ( exec(',l

F (exec ('F glin * | *)
glin (exec

e('==m===~ data-base-ops-=--~---
dbops (11 mons)

mmm (20 mops)

grab (af = ° fa mmpm)

iseg taf orei dynm isendyn

rsen (af
isegdyn(af

oner cdvnm rsendvn
=kss f if(=0neiz1

rsegdyn(af =k,, f if(=oner:1
ranlook('sensor name: ' cat
dat (12 meps)

yr (30991 mem) ?S%=yr

jl (2682 mem) 001=j51

iv (39¢3 mem) 144N=3v

invl (2993 mem)

ploa (af fa first scriar

xhottle(ckhottle % yr jl iv

ckhottle(is

eg:1 MNne ifthen

('error: bottle alre
ihottle(xbottle 1 =mmm,)
rbottle(xbottle ?2=scriar:5,
pounce (exec(null { 'in * |

1) myeclca' ) )

)

')

fa)
fa)
onei k
‘oner k
semnnam

'ted -pn >udd>Geolah>JHerrint>glin')

=mmmy, ) (onei k mmm,
=mmm,) (oner k mrm,
?1 wons)

ics

1C 1 fa mmm)
N 100non

1 usyri

ady initialized!

nn ongy

is rset))

oreis1))
oner:1))

usym int=<scriar:7, 1 =mmm,)

=1 ' al_chop

-force'))

noneldirpar!®>'{cennam))

sens (af f if(=sennam nounce(rfile
(sennam)) str sennar 20

sen (" =sens, )

dir (° =dirnam,) str Airnam o8N

lookat (“=senss, “=yr, “=jl.
*>udd>Geclab>JHerriot>tiltdata’!

e(teemmm- teaching-ops-=~-~=-")

? 4LP ok

course (fil

e 'course' course

course2(str2 ctext (“=clen)
oetcour(clen*? do(read LINE

teacher(* !

'vou Wwill get a 2 line
'say "graduate" to exit.,
son clen le ifthen{(ctext:lesson

xteach (les

“=iv,)

16" eetccur)
move

'(RCr1)!

str rfile SO

is, mark)

iss, “=lesson, =op trptixteach 140ce)) idarr
resume (teacher lesson)
teach ('geolab course' is,

ckgrad (lesson+1=(lesson>clen ifthen reatrnt)
graduate('vou graduate' 1is.,
regtrpt(=140=aalnptr0 trntl,)

e('---m-~ bl compatable ops-
isx (flot is)

is2 (=a is,1s a)

iz (lenx null xcha do(
iz2 (=bs, Llencol b Ao

iz9Q (=b,
istk (L

arr (* =

count (iot

tencol b dobak

2=-1-"  z=-2 daq(
jo op?2(aint N,
a)

trade (xchg)
memsize (253 mem)
garcol (garc)

vacuum (1 1

fact 1 -

o checkio)

do(i tims))

primes (2=prel1, 1=k, 2 de(i

pcheck (=j,

0 of k do(j opr
7

pcheck

reatrnt)

cat ' !
(hsi i<,

cat
))

(bt is,))

cat (s:i) cat * ")
P.o)

-2

suiz2)

instruction thenp a ""2"
"resume'

igs)

is)

j minu=w? a, j

subi modx feqg orx))

intg clen dintg lesson
(ctext stat blo 1 £0)))

LINF £D

to practice'is,

to resume'is, teacher 1)
iss) ckarad)

=len a,)

ifelse(i=prlk 1plus=kl,)dpr fir k)



sIe
S
5¢1
547
542
YA
545

D MN N AN -

27

Lo

L2
43
44
45
L6

cp isp
or msnq
op pcu
iarer n
note ("'
op jwh
=op in

«.essgeclab

1

12

17
232
32

19

200

rime(=j, 0 2 j sgr fix dc(j i modx Tec orx)if'no' 'prime'is,)
(*this is a messagze')
r (rage bot nlot(sin(rarr cur 10" Hd0tn ,5)))
S iota*1l rarr x(5) rarr y S5 wvar v desc wu
------ go ceolab====<-1)
(quiet 3=precision, prsize 4 7?20 mark)
it ('geolab? =-- 15 may 782' is rset) mark 1=lurds, norm init

Pnarse . fOrtrofeeececseseay 17, 107° L o157 tiveoccene

suhroutine parse(l,wscenp)

prerameters are l=from=-?0r1 w=to o ptr-intc-w ©poTpAren=-ntr

integer L(1),c(8)sarstonscrartyrssnar{IN),enszuwrw(1),ouw
equivalence (vv,ww)

p=0 7 a=1 7 zws40

c=tv(p,l)

i=0 7 k=" 7 s=1 ;7 e=1h 7 lastozp J aotolb,2,6,1,3+5,%)0
izi* TN+ l(p)=47 ;7 g=ty(r,l) 7 0cto(12,2,12,12,%+72,12)0
a=ag+1 ; wl(al=lookup(ihkint,l) [ a=a+1 7 w(q)==2

a=c+1 ;7 wle)=i*s ; coto 11

r=i =0 f=1

a=ty(esl) 7 qoto(32,2%3,32,33,42,3%,37)1

i=i* 10+ (p)=48 ; f=f31N" ;7 aoto 173

g=0+1 ! w(g)=lookup(Lhbrea,t) 7 a=a+1 ; w(a)==27 vv=(r+i/*)*s
a=qa+1 7 wlal=z=ww 7 if(lastp+li.ne.n)aoto 11

asg-2 ; c¢=1th, ¢ k=1 ¢ gote 17

aza+1 ; wl(a)=(r+i/f)*s } coto 1

J=(k+7)/42c(§)=1h sksk+1if(koatezwdk=zwrcall bits(ceksl(D)rbor.true,
Q=ty(Dt();got0(41417r714'7r7)q

i=(k+?2)/4:c(id)=1h Jk=k+12if(k.atzwl)bzzuicall hHits(cokosl(p)ob,.true,
g=ty(p,l) ; goto(9,9,7,7,9,5,7)q

if(l(p).ec.37)aoto 270

k=1 7 call bits(crkol(p)opb,.true,) 7 ag=ty(p,Ll)

q=qg+1

w(al)=leookup(crk)

if(c.ne.Th()goto 47 . obp=pp+1 ./ q=a+1  par(pp)=c . gnto 11
if(c.ne.1Th))goto 57 ; if(pp.le.N)antn ©°

i=par(pp) ; pospp~-1 7 w(id)=i-q=1 ; aoto 11
--strings-- ‘*abcd' hecomes ' -3 4 abcd

if(c.ne.”' "Yaoto 11 ; az=a+3 ; k=0

j=(k=1)/4 7 diz=q+(k+3) /4L ;ow(i)=" "

if(g.eq.7)goto 99 ;7 if(l(p).ne.2F)antn 27
if(l{p+1).re.39)cote 77 7 n=p+1

k=k+1 7 call tits(wlc)okol(p)pl, . trus.) 7 g=tv(psl) 7 acto 47
w(g=2)==(j+2) 7 w(g-1)=k ¢ c=qgt]j > goto 1

--end--

pp==1

return

-=minus--(must be <blank>~<numter>)--
if(k.ne.1)goto 7 7 if(o.lt.3)goto 1°

’

nl=p ; p=p=3 ; mw2=ty(p,l) 7 p=r1 ; if(m2,le.2)aoto 7
1207 s==1; 1if(c(1).ea.Th=)qot0(7+2+s7+7+%47,7)a

aoto 7

g=ty(p,l) 5 if(g.eq.7)aoto & ;7 if(l(p).eq.37)goto 1
goto 20NC

23



L7

o-..o--.geolab>tY.{0rfran.......--cMaY 17'

end

1078 . ieel15257, tuennnnan

-

cesecgrlOlabdbits.fortranesceesscsea®™ay 17, 1078 . .0015257 cenenscocns

1 subroutine bits(wesnsbrtysrw)

2 integer w(1)snoshotysprjekeshas

2 logical rw

4 if(ty.ne.4)goto 2 7 bas=51?

S m=(n=-1)/ty+1 ; p=bast*(mrty=-n)

6 j=wim)/p s k=mod{(j,bas) ¢ if(rw)coto ?
7 1 b=k s return
& 2 wimdzw(m)+(b-k)*p ; return
G 32 if{rw)goto & ; b=win) ; return
0 4L win)=b ; return
1 end

sssesteolab>lookup.fortran.sceessssa™ay 17, 1078 0 015257 e nness

C—=-=~=- { oo k up----- arbitrary len namegs—=--~ 1% dec 77=---~
function tookup(name,nchar)
integer name(1),ncharsncsrnwenshash,h
integqer mmsnmsaarsmsznendecsiters,nloo
common /ql_state®/mm(357),21(3),2zn,22(8),
m1C6Yomem2(12)sr2(S),ncdecriter,nloo,mé(13%),
stacks(600),nm(9N0),aa(O0N)
ccompute numwords=nw and hash constant

A4

/NN S AN o

1 c-—=--- t y----- type function called hy parse~—---- 17 dec 77-----

2 c 1=let 2=num T=noble .=hlank 5=, 6=honding 7=fin

2 integer functionr tv(p,l)

L integer £,l(1),t(04)

S [ e L

¢ ¢c b U "™ H g €)Yy » + , - ./ N 12 T LS AT 290 ¢+ 7 <= >0
7 data t/

(:ﬁ 4’3’3’3’3"*'3'2’ 1'3161.7'106"5'6' ?'?I?I;’IZI?.IZI?I >.I?I,"03IAIAI‘TI-§'
o 1"1’111'1I1’1I1I 1'1’1I1I1I1I1I1I 1”””'1""1'1’ 1'1’ﬂ’7'3'1’2,’1’
10 2,141,212 727020, 121210700, 7107102%70 121272001, 12121, 2,3,2,2,3%/
7" c A R CDFF G 1T J K L KD PR ST U VY Xx vy z L vy °© _
12 ¢ '"abcde feg b i 3 k1L mno P ar st uvw x y z { | ¥ % nad
12 L e e i
14 p=p+1 ; if(p.at.°Naote 7

18 k=L(g) ;o if(k Lt 32.,0r. k.t 127)rnto 3
16 tv=t(k=21) ; return

17 T oty=2 ; return
1% 7 ty=7 ;s return
1¢ end



10
11
12
1z
1¢L
15
16
17
19

or
21
2?
22
24
25
26
27
Faa
?0
2P
71

23
24

26
7

DM NN NN

1
12
17
14
15
16
17
1%
19
2C
21

23
24

nc=nchar 2 prw=(nc+2)/4 ; nl=nanrme(1) 7 rloo=nloo+l
hash=(n1/2%6) %22 ; iflnec. lt.Maoto *
csearch for match =- memr is <takptr> <len> <namel14> <nareS?> etc

dc 2 i=1s2n ;7 bh=pod(hash+i,zn)+l 7 iter=iter+
n=nm(h) ; if{n.,eaq,0)qoto 4
if(re(n+?2) . ne ,n1)coto 2 7 if(mr(n+1) _ne,.nclaoto 2
C -if nw=1 then we have a match otbherwise check further

lookup=h 2 if(nw.ea.1)return
Ao 1 j=2,nu 7 k=n+j+1 7 if(rm(b) . ne.,nare(jd)lgoto ?

1 continue
c -nare matchkes completelv. incl lenatk so Llookup
return
? continue
cno match found -~ enter name into name table
aoto 4

cif initialization by setmem nchar was nenative
2 nec=-nchar 7 nw=(nc+3) /L
clook for an empty slot in name tahle (nm(n)=")
4 do & 9=1,2n : bh=mod(tash+i,zr)+1 ; diter=ijter+
if(nm(h).le,0)oo0to &
S continue
cno empty slots available -- narme table full
print, "name tahle full =-- abort”™ ; ston
cempty slet found -- enter name into name table there
& ner(h)=m 7 mm(r)=h ; mral{r+1)=nc . ndec=ndec+?
do 7 j=1,nw ; k=m+i+1
? mm(k)=name(j)
m=k+1 ; lookup=h 7 return
end

seeegeClabomoreops.fortran.icecesceee™ay 17, 1078 ,....15:57 ccecccces

C-==-=-= mor eop s---=~=NC nay 78-—=--
subroutine moreops(cmd,ierr)
integer cmd
c -declarations for vvm
integer begl,bheaql,denl,dent,tyll,tyl,iwordrigetsrigut
real rword
c ~-declarations for plotting routines
real xxx(201),yyy(201),xxt (BC1),yyt(PN1)
logical xletsxint,xnum,ylet,yint,ynum,xylet,xynum,xysyxebool
integer dyr,djl.,cdivs.dfn,dlm,dty,dvusdrer,dhrenr{l),dhen,dfin
¢ ~-al=-identifiergs---------
inteqger
mm,thuf,cenar,cenu,
2crzhe2ms2nezrsr,28r2us2y,22,
crdopslezrszems lursusptrradrecesdlvencycrarisrjsrkens
bksp,nptr,iter,nloo,gbea,lurd,
YoyY1ev2ovY2ovboySsyhsyveynam,sl,s2,
atyradn,adas,adz,ady,bty,tdn,bda,hdz,bdy,
urodsuves,unol,unc2,emsg,
carnn;Da:Dz;ffogg;hh'iiriiakk;
tysdn,darsdz.dy,s(s),
nm,aa,aze,
rmem
real r(&dD)srzeri,r2,hsusym,unew

s



°S integer arsert,f

2¢ integer xupesxlpexanexclexty,jul?00),3v4N)
27 . inteaer Gg1+402,11,32,§1+,32+417,k2,21,n?2
25 integer gpools,ctune,tvse,yr,jlsiv
2G c--comren=-~qgl-mem--eesccccc e e e s e e e ce s e e s e -
LY ¢ mm 2c¢ (4 ca ff ty nm aa az cana u reremr end
21 cCNYT 0251 P61 0401 NSET 0201 1001 19071 2°n1 2701 3211 4NNT 100NN
72 common /ql_state%/
27 mr (120 ,thuf(80),cenu(150M),
2L 2Cr2bos2Zmeznes2rez2ss2usrzysrzzeznad,
28 . c:d:r;loz'sz'malur:u,ntr,adr;cetdIVoncvcth:i'i:Prnp
76 asrestsfobksponntrriter,nlocsarec,lurdemracd (1),
7 cal(tM,pn(dN),ca(bT),pz(4C),
e FECLD) saqUaD) o hh L) 233 CLD) 3§ CLN) sk LLD),
e ty (40D ,dnldlD) ,da(ll) ,cdz (L) ,dv (L),
40 nm(C0ND) ,a3al(@nD) ,az(9NN),
41 cena (150 »yy(B) oyram(A) oy 1ov2,yT,yl,vySevhsypad(22),
L7z atyradnsacdasradzsady,htysbdrohdastidzstdy,
47z umodsusymeunewsuyessunol,uro?,ucad(ly,
44 emsqg(10),epad(2®),
45 gpad(1)stvserapool (Flratune(¥C)oyvreilsrivexnpad(?y,
L6 reem (A00D)
L7 c-=-common==tvpool=Ff=tvtune~-=~cermccrmccr e e ccccc e r e e~ e
Ly cormon [tvpool/ ipool (P)
LG common /Jtvtune/ itune(7N)
s¢ c--common/eQuiv~=gboD-==-s=--sro e et mcemcm e e
1 common /al_dboo%/ dyrsdjledivedfnsdlm,tyscduusina” (7)) ,4Aren(107)
52 equivalence (dyr,dbmem)
&2 c-=-eouivalencte=mecrmrecerrrrrr e rrcree s s e s s s s s m e - -
5S¢ egquivalence (xupescenul S)),(xloscenu( INV)olr o5 Vop(st,rl),
St (dY'S)t(XCltCPHU(149))'(XTVoCPﬂU(1SO))1(72'52)0(32'F2)l
56 (xamecenu(134))
<7 c--end-cf-gl-cdeclarations==---ccccemennccccuvrnvnncec-
s equivalence (iwordesrword)
50 c--hranch to particular ce=-=—==--ecmmcccrc e ccc e~
¢C ijerr=0
€1 goto (998, 1, 2+ 3+ 4, 5, 6, 7¢ 8, 9,10,
2 11012012, 14,15,16,17,18,19,27,
62 21)cmd+1
64 999 jerr=1 ; return
65 99° print, "moreops =- 00 may 78" ; return
66 (= -VYM = - e e e e e e e c s e s s
67 ccalc min number of elements to move
68 1 beqfl=da(z) ; begl=da(z-1)
¢£0 lenC=cd2(z)=-begl+1 ¢ lenl=dz(2-1)=-beal+1 ;] n=rmin(lenl,lent)
70 cmove eitler whcle or quarter words, den?,~enl=1,4
71 tyl=ty(2z) 7 denf=yy(tyN) 7 tyl=ty(z=-1) 7 deni=zyy(ty1)
72 cadjust begl,begt1 for countirg thru memory
732 bea0=beql~denl 7 beal=hegl-den1
4 cdo the move
75 hh(d)=n 7 if(n.lt.1)return
7€ do 101 i=1,n ; iget=beql+i ; iput=bert+i
77 1 f(denl,ec.1)iword=mm(iget)
78 if(tvyD .ec.5.and.tvli.ne.5)iworcd=rword
76 if(dernC.ne.1)call bits(mrmyigetsiword,denl,.false.)
en if(denli.ne.1)call bits{mm,inutsiwordsdenl, true, )
£1 if(tyd .ne.S.and.tyl.eq.%)rword=iword
&2 if(den1.eq.1)mm(iput)=iword
g3 101 continue
e return

2



£5
&
°7

©
(S

g

01

Oﬁ

G3

0y

¢S

0k

("\1

oe

or
100
101
167
102
1C¢
106
10¢
107
108
1°e
110
111
11?2
113
11¢
1158
11¢
117
11F
119
120
121
122
123
124
125
12¢
127
12k
1209
1inp
121
132
122
124
125
126
137
13¢
130
14C
141
1472
143
144

2 becl=zda(z-1) 7 n=cdz(z=-1)-beqgl1+1
tyC=ty(2) ¢ tyl=ty(2-1) ; denl=vv(ity1l)
becl=zbeagl-den? 7 if(r, Lt 1)return
iword=s(2)
if(tvN,eq.2.3nd.tyt1.ne . S)iwor~*=rword
if(tyQl,ne.2.and.tyl,.,ec.S)rword=ivord
do 20N?2 3=1,n 2 diputsheal+i
if(dent.ne.1dcall bhits(mmsiputsivordsdenl,.true.)
if(dent.eq.1)mr{icut)=iword
2002 continue
return
C==NmMStrymmStr=-~-==--~c-c-ccec-coc~-o-coc—o-o
Z continue
4 dword=s(2) , if(tv(z).en.?2)iword=rwors
n=iword s Af(ty(2).at.3)return
if(emd.ea.b4)goto 41
if(n.lt.l.0r.n.qtezndreturn ; n=nr(n)

41 tv(2)=sy6 7 dn(z)=xam 7 Aa(z)=(n+2)*4d 7 dz(z)=cda(2)+mm(
dy(2)=0 7 k=mr(n) ; if(k.,lt.,v7.0r.v.0t.2n)aoto 49
iflnm(k).eq.ndreturn

4G dz2(z)=dalz)  return

S if(ty(z).lt.v4d)goto ©9N
beall=cda(z) 7 lend=dz(z)-ben"+1
xN=usym ; yO=usyn 7 j=bkeal=1 7 hool=.false,
xlet=ty(2z).,eq.yf 7 xnur=ty(z).ne.y6 7 xint=ty(z).ne,yS
do 53 i=1,len? ;7 j=i+1
ifi{xtletdcall bits{mmsj-2,iwordsbd,.f2lse,.)

if{xnum)iwocrd=mm(3j) 7 if(xint)rwor~“=ijword
if(umod.eaq.Mgote 51 7 if(rwnrd.eo.usymlgoto 53

51 if(bcold)goto €2 7 xN=rword 7 ylM=xN 7 beool=.true. -
52 if(rwordelt.x0)xC=rword 7 iflrword.ct.yM)yl=rvord
52 continue

if(x0D.lt,y0)goto 59 7 x0=x0=~,S  yD=x"+1
SO r z+1)=2x0 7 r(z+2)=yN 2 tv(z+1)=y2 ; tv(242)=y? ; z2=2+
R T LA LR L DDl e el atadadeld
A call tvnext ; return
c-=tvltr-s----emcmer e c e e e c e — e
7 cdo 10P7 i=1,¢
1007 ipool (i)=gpool (i)
do 2007 1=1,30
2CC7 itune(i)=gtune(i)
if(a.ne.f)itune(15)="paqge” ; a=f
cplot a character string -- form: x v string tvltr
if(ty(z=1).qat.y2.0r.ty(z=?2).at.y3)qanto ©°0GQ
iwerd=s(2-2) ; if(ty(z2=-2).ne.yZ)rword=siwerd ; x0=rword
iword=s(2-1) ; if(ty(2=1).ne.y?)rword=iword ; y0O=zrword
: if(tv(z).eq.Y¥€)agote 71 7 i€(tv(2).at.v?)qoto @90
celot a scalar as a one letter strina
iword=s(2) , if(ty(2).eq.y?2)iword=rword ; ju(1)=" "
if(iword.lt.0,0r.iwordegt.128)return
call bits(juslsiwordsbsr.true.) 7 n=1 ¢ octo 72
71 call justr(jursmms,dal2)sd2(2)»1) 7 n=dz(z)-da(2)+1
72 call tvitr(xCryDsjuen)
if(tvse.ne.1)call tvsend 7 2=2-3 ; return

& call tvfare(irr(z+1),r(z+42),34)

ty(z+1)=y2 ¢ ty(z+2)=y2 7 z=2+42 : return
c-=-tvplot-=v=vreecno=u- - —em-—- bbb bt it

n+1)=1

q0to SZ2

2 7 return



145
144
147
14¢
140
180
151
152
153
154
185
156
187
15°
150
1¢n
141
1672
143
164
165
166
167
168
169
17C
171
172
173
174
175
176
177
17¢#8

179

180
121
192
1032
124
125
186
187
188
176
190
191
167
163
194
105
196
107
198
160
200
201
202
203
204

cmove
Q
1000

20ne

cx is

cx 1S
97

cget
98

cinit
G1

cmain
92

63

Q4

cif end of plot return else
if(iy.at.iylim)goto ©9°

gquool and gtune

dec 10n%

iT1,%

ipool (i)=gpocl (i)
do 2009 9=1,20

itune(id=gtune (i)
cqet plot-typre switch from stack

.

into tveoool and tvtune

1=join ?=point 3=seaoment

iword=s(2) 7 ifl(ty(2).,eq.y?)iword=rword ; sl1=iword
cqget facts about y array =- must

if(rty(2z=-1).lt.y4)ooto 0990 ;
beoll=cda(z-1) ; lenD=dz(z-1)-bec"+1 ; iv=ben(-1

ylet=ty(z-1).eq.y5 ~

a scala

iword=s(z=-2)
tichase=sub+1
len1=9609¢CQG

ix=n

an array
beci=da(z-2)
xy=.true,

r

use as s

H

’

¢ Xy
; qo
il
;
M

- W

ready to loop thru

ilim=200

mode=0

.
L4

nplots=0

xylet=xy.and.xlet

ialize 1

arcd loon

=.false. 7
to OR
plot y vs

arrays

exist
vint=ty(z=-1).ne.y5

if(ty(z-2).qe.,vi)q0to 97
ubscrint base
if(ty(2=-2).ne.v?)rwcrd=iword 7 sub=rword-1
if(st.ge.4)sub=n

-=- will plot y vs suh

xlet=xy ; xint=xy

X

lent=dz2(2=-2)=-beqa1+1 ; ix=henl-1
xint=ty(z=2).re,.yS 7 xlet=ty(z-2).ea.v5

; n=min(lenN,len?) 7 iylim=iy+n

;s xnum=,not.xlet 7 vanum=_not,.vlet

i=h 7 j3=0 ; xDl=-900°,

once around per element of v arrav

ivy=iy+1l 7 sub=sub+1.”™ 7 ruwonrd=suyb

ifi{xyletdcall bitsi{mr,ix=3,ivword,l, false.)

if{xynum)iword=mm(ix) ; if(xint)rword=iword ; xJ=rword

if( vylet)call bits(mmyiv=2,iword,4t,,.false.)

ifC ynum)iword=mm{(iy) ;7 if(yint)rword=iword ; yN=rworcd

cbranch deoending on reqesmis-datarencd-bufren~=plot

if(umod.ea.l0)aoto 93 7 if(xP.eqc.usymr.or.yl.ec.usym)qgoto 94

if(isle.ilim.and.ivele.ivlim)goto 96 7 mode=1

cernd of buffer or end of plot of emriss data so nlot upto i=1

if(npts.lt.1)goto ®5 ; nolots=nplots+1

if(sti.le.1)call tvplot(xxxsyyysnptsslhjoin)

if(s1.eqg.2)call tvolot(xxxsyvyvenots,Shpoint)

if(s1.ea.3)call tvplot{xxxsyyysnptss,7hsegment)

if(s1.0e.4)xxx(2)=xxx(npts)

if(st1.ge.bdcall tvplot(xxx,yyy, 2ebhjoin)

if(st.qe.b)call tvplotixxtsyyt, je7hsegment)

cif missing data skipo x0,y"
95 if(mode.eq.0)aoto 91

looc -~
npts=i

mode=0

.
’

.
[4

i=idl

i=2 5 =

creqular trip around th
96 xxx(i)=xC N
yyy(i)=ticbase

j=ji+1
j=j+1
j5=5-1

format(2i5,2f10.,2/10x,2f10.2/)

[
[4

.
’
.

’

ix=ix+l

/ Xynums=xy.,and,xnum

is end of buff so repeat xxx,yyy(ilim)
xxx{(1)=xxx{ilim)

0 ;oyyv (M) =yyv(ilim)

e loep -~
yyy(id)=y0

xxt(j)=xn
xxt (3)=x0

rut

e %o Ne e

xV,y" into buffers xxxo,yyy
if(s1.lt . 4)aoto 97
if(sl.ec.4.and.yl.eq.tichase)goto 9?2
vyvyt(j)=ticbase
yyt(j)=yn

write(6+,342)35+)oxxt(35)oxxt(§)ryyt(§jS)eyyt(j)

if(s1.ne.S)gote 92
ymax=amax1(yl,y0Ol)
ymin=aminl (yl,y20)

=i+l
j=j+1
j?=j-3

[
’

-
[4

.
’

xxt(j)=x01
xxt(j)=x0

~e

Ne Vo Ne Ne

if(x0l.Pp0.~5999 daoto 196
yyt(j JY=amaxi1(ymaxstichase)
yyt(j=-1)=amin1(ymin,ticbase)
yyt(j)=y0l

yyt(jry=yDL

write(6,363)i7,)0(xxt(§5)0i6=i7,3)s(yyt(ib)srib=37,3)

79



2C5 € 24T format(2i5,4f10,2/10x,6€£10.2/)

L6 196 xPi=x" ¢ yQl=yn : aoto 07

er? cend of plot -- call tvsend

2re 90 jflnplots.gt.leand.tvse.ne.1dcall tvsend ;7 2=2-1 7 jsav=j 7 return
2rec c~-tvsend-=-=-r e ceer e e m e c e - -

210 10 ¢call tvsend 7 return

211 C~-dbopsS—====~---mme e cr e e e r e e m e e - =

212 11 if(tv(2~2).ne.vybeand.ty(2=-2) . .nra_yS)anto 967

2132 if(ty(z=1).ne.yl.0r. ty(z J).ne.yl)aoto 999

21¢ j=da(z=?2) 7 n=42(2=-2)-3+1 ; ¥=c(2) ; 2z2=2-1

218 call cdbopsimm(idrnsar,s(2z)ok) 7 a=f 7 return

2164 ok R e el et ettt

217 1?2 y=ty(2) ;7 if(y.ne.yt,and.y.ne.y5)goto 90§

21F k=da(2) 7 n=dz(2)=-k+1

216G dbea=((yr=dyr)*365 + (yr=1)/4~(dyr=1)/4 + jl=djl)+144073y +1
22n cfin=dt ec+n=-1

221 cprepare for possible type conversion between data tase and ol array
2?22 xy=.false. ; if(dty.era.1.and.yv.pq.yS)xy=,.true.

223 yx=,false. 7 if(dty.ea.2.anrd.y.era.ybdyx=.true,.

224 cdo necessary type conversion for missing data symbol

225 rword=susym ; if(y.eoc.yldiword=rword : msymsziword

2?6 cbranch on read or write

227 if(a.ne.f)gqoto 212

22°¢ cread from data base into internal gl memory

226 ¢o 112 i=1,n : j=cbeg+i=1 ; g=k+i=1

23C iword=smsym ; if(j.lt.",0r.jeot.dfn)aoto 112

221 iget =dmem(j) ;7 if(iget.ec.duudgoto 112

222 iword=icet ;s 1flxy)rword=iword 7 1flyxYiword=rword
233 112 rm(a)=iword

234 return

235 cwrite from internam ql memory into data base

234 212 do 612 i=1,n ; j=dbec+i-1 ; a=sk+i-1

237 C -if j is outside Llimits of dbt dont write (skip it)
7?23 if(jolt.la0or.jeat.dlmlaoto 12

23¢ C -if j is outside devel portion of db extend it

240 if(j.le.dfndaoto 512 7 if(j.eq.dfndgoto 4172

241 c -the moving of the frontier may leave a gan, fill it
242 ibeg=dfn+1 7 ifin=j-1

243 do 212 i2=ihegr,ifin

244 212 dmem(i2)=duu

245 417 dfn=j

246 c -write one word into dk, watch for missing data

247 512 iword=rm(q) 7 if(xy)iword=rword ¢ if(yx)rword=iword
248 dmem(j)=iword 7 if(mm(q).eaq.msym)dmem(j)=duu

249 61?2 continue

250 a=f ; return

251 C~—reWinf-—==-==---cemcccec s st e c s -

252 13 if(ty(z).ne.yl)daoto 220

253 k=s(2z2) 7 2=2z-1 ; rewind k 7 returr

254 c--endfile=~--==--cmc-ccmmmcmmc s e c e es e e e

255 14 if(ty(z).ne,v1)goto 999

256 k=s(z) ; 2z=2-1 7 endfile k 7 return

257 C-=StaANOPS ===~~~ emme e e m et e e c e — -

2¢¢8 15 if(ty(2).ne.yl)agoto 999 ; s1=s(z) ; 2z2z-1

2%0 call stanops(slesierr) s return

260 Rkl T AT I XL EL EEEE S Sttt b ek etk it aded

261 16 if(ty(2z).ne.y1)goto 999 ; si=s(2z) ; z=2-1

262 do 1016 i=1,8

263 101¢ ipool(i)=gpool (i)

264 do 2016 i=1,30

29



265 2016 ituneCi)=gtune(i)

266 call morZ2cps(sleierr) ; return

2t7 C—~MOr 30DS "~ = ~~ -~ - - - s e e ee e e e n s m e~
26°F 17 if(ty(z)e.ne.y1)qgoto 999 ; sl=s(z2) ;] 2z2=zz-1

260 call mor3ops(slsierr) ; return

270 C~=MOr4OPS~=—~=~=~==c e cee et e s e —e— -
271 1R if(ty(2).ne.v1)goto 9909 ; sl1=s(2) ; z=7~1

277? call mortops(sisrierr) ; return

27 C-=MOrSepS=—=—===—==mee e cm e c e e e m e e =
274 19 if(ty(2).ne.yldaoto €99 ? s1=s(2) ; z=2z~1

27 < call morSops(slsierre) ; return

276 C==MMM-————- - - - e—e e~ et ——~—- -~

277 20 if(ty(z).ge.ybddgoto 969 / iword=s(2)

278 if(ty(2).eq.y2)iword=rword ;7 2=2-1

279 iflty(z).le,¥yZ)qoto <99

280 begfl=da(z) 7 n=dz(z2)-teql+1

2°1 if(ty(z).ne,yfdgoto 1020 ; beolT=z=benl/L 2 nz=(n+3) /4L
282 1020 if(a «Ne. flgoto 112"

2f82 do 2020 i=1,n ;7 j=heal+i=1 ;7 k=iword+i=-1

g A 2020 mm(j)=dbtmem (k)

288 return

2F 4 1120 do 2120 i=1sn 7 j=begl+i~-1 ; k=iwnrd+i-1

287 2120 dbrem(k)=mm(j)

2ef a=f 7 return

’e9Q c-~ranlook~=~=~=~ccmc e crc e r e e e -

23n0 21 k=(dfn=1)/(1440/3v) ; ityne="intq" ;7 if(dty.eo.2)itvpe="real"”
2% iword=cduu ;s if(dty.ea.?)iword=rword 7 iduusiword
2¢? if(dyr.at.0.and.dyr,lt.100C)gote 5N21

2932 print, "invalid bottle” J return

294 SC21 call dait(dyr,djlaNeiylsijleimlsicdl,int)

AR call deitldyr,djlak,iv2sij2,im2,i42,in?)

204 - call daitl yrs jleNriy2,ij3,im?,icd2,in7)

207 write(6,1021)in1,id1,9y1,1 i1

298 write($,2021)in2,1d2,1y2+1j2

266G write(6,4021)itypesdivedfnesiduu

INC write(6,2021)in%,id3siy2sij?eiv

N1 1021 format (" tegin time: ",33,21%,34)

Ine 2021 format("” end time:s ",a3,2i3%,it)

inz 3021 format (™ lookat time: ™,a3,2i2%,3i4,i8,"=iv")

304 4021 format(" data form: ",a4, OxsiRp"=iv",i7,"=nsan”,11N,"=ysym")
23 end

cesscsss0eOlabomor2ops.fortraneecceaceceeMay 17, 1078 L eeal15:57 incecacosns

1 ¢c=~===-m o r 20 p S-==--- N1 apr 7°-----

? subroutine nmor2ops(cmdsierr)

3 intecer cnrd

4 c -declarations for vvm

S integer begC,finCsheglsdenlCordenl,ty"rtvisivwordrigetsiout

é real rword

7 c -declarations for plotting routines

S real xxx(S01),yyy(S5C1)

¢ logical xlet,xintsxnumevlietsyint,ynumsxyletsxynurexveyxebool
1C integer dyredjledivedfnesdimedtyrduusdmemsdbmem(1)sdbeardfin
11 ¢ --al-identifiers~~=--==-=-~

12 integer

30
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c mm
cN/

mrsthufscenascenu,
ZCo2brZrmoszN,2r,25,2Us2v 022,
coedopolozoszemolursusptrsradrocesrdlvencycrqrisjrken,
bkspenntr,itero,ntoosrabegslurd,
Yev1oy2s¥3,yb0ySsybryysynamesi,s?,
atveadnsadasadzeadvebtys,bdn,bda,bdz,bdy,
umods,uyess,unolsuno’?s,emsa,
casnnsnarpzsffoggrhheiisrjisrbk,
tysdn,darsdz,dys,s(4ry,

NMe3ardze

rmem

real rldM),rzs,r1,r?2,Y ,usyrurew

integer ases,t,f

integer xupsxlosxamexcloxtyrsju(?200),jv (L)

integer G1+92,11+,12+,31+32+k1sk2+n1,n?

integer gpoolsgtune,tvse,vrsjls,iv
c--common--al-mem

zcC c ca ff ty nm aa 2az cena u rmem

0351 N3A1 0401 NS61 NE0T 10NT 19091 2PN 3701 2911 4NN1
common /gl_state$/

rm(120),tbuf(R0),coenu(150),
ZCIZhIZFIZnIZrlZSIZUIZYIZZIZnadI
coedoepnslrzoszemolureusntrradrecesdlvencycrhsivirkon,
asestofobkspoenptrritersnlocschen,lurd,road(11),
caliM,pn(40),pa(tl)snz(4n),
FFCeN)oaqg(eN),hh(40) 233 CLD) 3 (L) LK (LN),

ty (L) ,an(4N)eda(el) ,42¢40) pdy (47D,
nm(°P0),aa(900),a2(900),
cena(150)'yy(6)oynam(6)1v1ov2ov3:v6ay5:v6:vnad(’7)p
atysadnsadaradzsadysbty,bhdn,bdarsbdz,bdy,
urodsusym,unewsuyessunol,uno?2,urad(sd),
emsa(1N0)s,epad(2C),

gpacd(1)stvsergpool (8),gtune(3M,vr,jlsivexpad(7),
rmem (6000)

c--common=-=-tvrool=-&-tvtune-------~----------cc--c-oo-co-o-

common /tvpool/ ipool(®)
common /tvtune/ itune(3D)

c_-eouivalence --------------------------------------------

equivalence (xunscenu( S))s(xlprcenu( INVelr s Ds(stort),

(dysrs)s(xclsocenu(149)),(xtyrcenu(150)),(r2sos2)s(s2,r2),

(xgmecenu(134))

c--end-of-gl-declarations------=-=----c--ccc--c-oc-cowooox

ecuivalence (iwordsrword)

c--branch to particular ce----=--=--cce---eo-—co--o-

ierr=0
aotc(1,2,2,4,5)cmd
ierr=1 ; return

- P e e e e e D D WP WP WD WP e e W WD WP WD D Ge G WP T W A WD WP T G We e e e WD WD e we W WD W WD Y W W W

c--rodule number 1--------<-----ccos-ccoooocoom s mmmm e m o

1

if(ty(z).re.y1)goto 999 7 s1=s(z) ; 2z=2-1

call frame(yr,jloivsest,ju) ; return

c--rodule number 2-------------ecec-cc-c-ooom e
2 print, "mor2ops #"s» cmd ; return

c~-module number 3----ccec--mcmromreec e e e m e
2 print, "morlops #", c¢cmd ;5 return

c--module nurber f{-------c---ecrercrcc e m e r e m s -
4 print, "mor2ops #", cmd ; return

c--module number S---c-e---cccncccccccccnrcrmrrrencnnnme
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ceeesqeolab>mordops.fortraneececesesea2y 17,

C

c--common-~gl-mem~~-~c-ecccr e b e D LD Rl
2c c ca ff ty nm aa az cena u rmem
c0001 0351 0361 0401 0561 D201 1001 1901 2801 3701 3911 4001

c

5

-=cl

mm

print, "morZops #", cmd ; return
end

mor 3o0p s==-=--- 12 mav 7P-=----

subroutine morlors(crdsierr)

integer c¢nd

declarations for wvvm

integer begC,finl,becl,denf,denl,tyl,ty1,iget,inut
integer iworcs,iworcdl,iwnrd?

real rworcdsrwordl,rword?

logical lwordslwordl,lwora?

declarations for plotting routines

real xxx(%01),yyy(5n1)

10?90...15:57.-...l...'

logical xlets,xint,xnumsylet,yints,ynumsxylet,xynur,xy,yxesebool
integer Adyr,djls.div,2fn,dim,dty,duu,dmem,cdbmer (1) ,dheqsrdfin

-identifiers-—===~w==-

integer
mr,thuf,cenasrcenu,
2Cs2t s20,2Nn027,2502U02vV 027,
crdrsnslrzoszemolursusntrradrscesdlvencycsgrisrjsken,
bksosnptrsiter,.nloosrgbeoslurd,
YeYley2soy3oyboaySoeycsyyesynamssi,s?,
atveadnsadasadzsadv,bty,bidn,bdasbdz,rdy,
umods,uyes.,unnl,uno?,emsqa.,
caronescarpzsffogarhbriisrjjokk,
tysCnscdardzsdys,s(i),
NMsrp33s32s
rmem

real r(&0)srzsrlor2s,tsusymeunew

integer asest,f

integer xupesexloexgmexclexty,iu(200),iv(40)

integer g1,92,11,12,31,12+,k1,¥2,n1,n?2

integer gpools,gtune,tvse,yr,jl,iv

common /gl_state$%/
mm(120),thuf(®0),cenu(1Sn),
2crzhszZneznszrszssrzurzysrzzs?zpad,
crdepelszrszemelursusptrsadrscesrdlvencycrhsisiskens
asesrtefobkspenptreitersnloosrgbeaslurd,mpad(11),
calsM,pn(iM,palbsf)roz(bn),
FFCL0)s0q () s hh(4M) i1 (AN 4§ LM kK (LMY,
ty(40),8n (L0 sda(bD) ,d2(40) »dy (4T,
nm(900),aa(90N),a2(90n).,

cena(150):yy(6)pynam(6)pv1pv2'v31v4fv5:v6:vpad(32)'

atyrsadnsadaradzsady.,bty.bdnsbdarbdz.hdy.
umodsusymsunewsuyess,unolsunn?,upad(4d),
emsg(10),epad(20).,
gnad(1),tvser,qoool (&) ,gtune(3M),vrsjleivexnad(?),
rmem(6000)

c--common-~-tvpool-&-tvtune~-----emoocmmccenccn e -

common /tvpool/ ipool(®)
common /tvtune/ itune(3N)

YR
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t-=-rQuivalence-~v-"---c---c-cec s s e mmcem e ——— =~
equivalence (xunscenul 5))s(xinscenulC 3D, (r ,s Vs(stprl),
(dyss)slxclocernu(149)),(xtyscenu(1SD))slrz,s2)0s(s?,r?),
(xgmscenu(134))
c--end-of-gl-declarations==~==-v=------------c--cc-coooooo-
eqguivalence (iwordsrword,lword),(iwordl,lword?),(iword?,lword?)
c--branch to particular ce-----=-=--=-~-c-ceecccccenccno-
ierr=0
gote(1,2,2,4,5,6)cmd
9099 jerr=1 / return

1 call dait(s(z=2),8(2=-1)ss(2),¥1,k2,k2,s5(2+1)ss5(2+7))
s(z-2)=k1 7 s(z=-1)=k2 ; s(2)=kX ; 2=242 ; return
c--ltsg etc=====---e~-so-cmroecco e e m e~ m e
2 sxx=0 ; sxy=0 ; sx=0 ; sy=N ; xOsum=" ; ylsump=" ;7 cow="
cget c¢cmd from stack -- 1=sum 2=ltsg
iword=s(z) ;7 if(ty(2).eq.y?)iword=rwnrd . s1=iword
cget facts about y array -- must exist
if(ty(z=1).lt.vé)agotn 929G ? yint=tv(z=-1),ne.y"%
begl=da(z-1) ; lenl=AdAz(2=-1)-keqM+1 ; iy=heql-1
ylet=ty(z=-1).eq.yr 7 if(ty(2=-2),0e,.yb)aato 97
cx is a scalar use as subscrint base == will nlot y vs sub
iword=s(2=-2) if(ty(z=?).ne.v?)rword=iword 7 subt=rwnrd=3
len1=9909GG¢G xy=,false, ® xlet=xy ; xint=xy . sub="
ix=Q qoto 9°F
cx is an array -- Il plot v vs x
97 begi=da(z-2) len1=dz(2-2)-teqg1+1 ; ix=beg1-1
xy=.,true. xintsty(2-2).re,.y5  xlet=zty(z=?).eqg.vh
cget ready to loop thru arrays
98 lim=200 s n=min(lenl,len1) ; ivlim=iven
mode=0 ? nplots=N
xylet=xy.,and.xlet
cinitialize i and loopo
91 i=0 ;7 3=0
cmain loop ~- once around per element of y array
do 92 i=1,n ; ix=ix+1 ;7 iy=iy+1 ; sub=sub+1,0 7 rword=sub
if(xylet)call bits(mm,ix~3,iword,bs.false.)
if(xynum)iword=mm(ix) 7 if(xint)rword=iword ; xN=rword
if( ylet)call bits(mm,ivy=2,iword,4,.false.)
if( ynum)iword=mm(iy) ; ifl(yint)rword=iword ; vl=rword
cbranch depending on regemis-datarend-buf,end-plot
if(umod.eqg.N)anto 93  if(xN.,eq.usvm.or.vl.pa.usymlgoto 92
92 cow=cowtl 7 qoto(f01,2N?2,202)¢1
801 xO0sum=x0sumr+xD 7 yNsum=yOsum+yl ;} goto 9?2
802 sxx=sxx+x0*x0 7 sx=sx+x0
sxy=sxy+x0*xy] 7 sv=sv+vy] 7 goto 97
803 print 12803, cowsxC,y" s ooto 92
1803 forrmat(fh,0,2x,f10.3,"=xD ",f10.2,"=y0P")
92 continue
cend of loop -- now do epilogue
goto(901,902,903) s
G01 rCz d=xOsum 7 ty(z )d=y2
r(z+1)=yDsum 7 ty(z+1)=y2 ; z2=2+1 ; return
902 temp=COW*SXX—SX*SX
r(z =(cow*sxy-sx*sy)/temp ; tv(z )d=y?
r(z+1)=(sy~r(z J*sx d/cow = ty(z+1)=y2 7 z=2+1 ; return
903 print, "end of task three"” ; return
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xnum=,not.xlet ;7 ynum=.not.ylet
xynur=xy.and,xnum
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21
32
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37
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20
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call hits26(s(2=-1),s5(2 dos1 ,26,.false.) 7 s(z)=s1 2
1P07 call bits26(s(2=-2)rs(2=-1)0ps(2),36,,true, ) J z=2-? :
c--land -=- logical and =c-c-c-ceremeccrm e e e rrrr e e e

4L jworcdl=s{(2-1) ; iword?=s(2)
lword=lwordt.and. lword? 7 z=2-1 2 s(z)=jword /; return
c--lor =-- logical O0F —--eemmmcme e r e c e, e -
S iwordl=s(z-1) / jword?=s(z)
lword=lwordl.or, lword2  2=2-1 ; s(2)=jword ; return
c--lnot -- logical NOot ==-==--ccmcmme e r e r e r e e e
6 iwerdl=s(z) ¢ lword=.rot.lwerdl 7 s{2)=iword 7 return
end

an am n e tm an n an h e - e T G W - e e W e W e e e e e e s em e an e e s e e W W e -

3 kza ;s a=f ; if(k.ne.,f)goto 10NZ

return
return

--- - -

ceee0e0lah>moriops.fOrtranNeceseeeeseMay 17, 197F ., 0015257 . ieeccces

C

c

- .- - -

subroutine rordops(cmdsierr)
integer ¢md

-declarations for vvm
inteaer beal,finl,beal,denl,dert,tyN,tyl,ivords,icet,inut
real rword

-declarations for pletting routires
real »xxx(S5C1),yyy(SC")
logical xlets,xinteyxnur,ylet,yint,ynur,xviet,xynur,xysyx,bool
inteager dyr,djl,divsdfnsdlimsdtysduvsdmensibmem(1),dbeardfin

--al-identifiers~----=---

mm

integer

mmsthufscenarscenus
Z2Corzhs2mozZNs2rsr2ses2Uusr2ysrzz,
cecdrprlrzeszemslursuspntrracdrecersdlivencycrcrisjorken,
bksp,nptrsiter,nlocs,ohegslurd,
YeYloy2eydeyboeySeylsyyrsynamssl,s?,
atyradnsadaradzsady.bty,bdr,btda,bdz,bhdy.
umodsuyesersunols,unols,emsgs
caronsparpzsffraarhbsiisjiokk,
tysdnscdasdzedys,sin),

nmeaarsaze

reem

real r{t®)yrzerlsr?2+sh,usymsunew

integer asest,f

integer xupsxlpexemexclexty,ju(?20r),iv(4D)

integer 91+,92,i11,12+,31+232s,k15k2+,n1,n2

integer groolsatunestvsersvrsjls,iv
c--common--al-mem

2c c ca ff ty nr aa az cena u rmem

comron /qgl_state$/

mm(120) s tbuf(R0)scenu(iISD),
2cs2bszmsznszrrszsezusrzyszzszrades
crsdepelrzsszemslursusptrsacdrocesdlvencycsrhorisjrken,
arestrfsbksponptreoitersnlocrghenslurdempad(11)Y,
calstl),pn(tP),paldl) ,pz(40),

fEfCAC) »cg (L), hh(ED) 233 CL0) 35 (LD) kb (LO),

ty(40) ,dn(40),daldl) »,dz(4D), v (LD,

nm{(G00),aa(o00) ,22(°00),

34
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cenal(150) ,yy (&) oynam(A) pvlay2oy2ovl,vySoyt,ynad(32),
atyrsadnsadasradzsadysbtyshdnebdarsbdz,bdy,
urodsusymeunewsuvyess,unol,uno?,urad(é),
ensg(10)s,epad(?0),
apad(1),tvsersapool (R),gtune(ZM ,yrsjlsivexpad(?),
rmem (AO0D)
c--common--tvnool-8-tvtune------=-crecmccerccccrcr et e e o
common /tvpool/ ipool(R)
cormon /Jtvtune/ itune(3™)
c--equivalence-=--~--=---ccrcccmccc s e s s e e s
equivalence (xupscenu( S5)),(xlpscenulC ), (r »s Js(slsr),
(Avss)olxclocenu(1469)),(xtyvrcenul1S0))s(rzss2)s(82,1r?),
. (xamecenu(134))
c--end-of-gl-declarations~==-=--=-~eccccmeccccrcc e c e
equivalence (iword,rword)
c--branch to particular ce-=--=~-~-~-o---ccceemmccconm-~
ierr=0
goto(1,2+,3,4,5)cnd
9%Q jerr=1 ; return

c ----------------------------------------------------------
c-~=-m o r & 0D S moduyul P g cmer e c e e m e
C ----------------------------------------------------------
c--module number 1---------ccccccrccr e r e e e ===
1 print, "---moriops meodule number 1==="
if(ty(2).lt.yd4)goto ©90 [ breqP=da(z) ! finC=dz(z) 7 k=usynr
print 11,bteql,finD,urodsksty(2)
11 format (" becM finC wumod usym tv{z)"/1x,51%)
print 12, (mm(id)s,i=hecd,finh)
12 format(1x,10i4)
print, "--ok==" / return
c--rodule number 2-=-----ccccmcm e r e rmmmm e e -
? print, "morbops #", cmd ; return
c--module number 3-----ccecmcrcc e c e rr e e e e
2 print, "mor4ops H", cmd ? return
c--module number 4-=----ccecccccerc e e c e - = mm m— - - ————————
4 print, "morlops ", cmd J return
c--module number S5----cc--rcmceccc et e rrr e e s e e
S prints, "mor4ops #", cmd ; return
end

..“..geolab>m°rsops.fortran..l..l‘l..f"ay 17’ 1078I...1S:S7......I...

subroutine morS5ors(cmdsierr)
integer cnrd
c -declarations for wvvm
integer begC,fin0,beal,denl,denl,tvlstyl,ivordsioetsiput
real rword
c -declarations for plotting routires
real xxx(S501),yyy(501)
logical xletsxint,xnursvliet,vint,vnumsxyvlets,xynumsxysvxsbool
integer dyrs,djlsdivedfns,dimsdtysrduusdmem,dbmenr(1),dbeardfin
¢ --ql-identifierg-—===—=-=-
integer
mmsthufrcenarcenu,
2cs,zhsZm,2N,2r,25,2U02Y022,

3y
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credonslozrszomelursusntreadrscesdlvencycrgorivrjrken,

b¥spsnptr,iter,nloos,abegslurd,
yeYlov2s,¥3,vb0ySevh,syysynamresti,,e?,
atvradnsadasadz,adysbtysbdn,bda,bdz,bdy,
unocdsuyes,unol,uno?,emsn,
carrnsnarrzsffraarsbhriisjjorki,
ty,dr,dasdz,dy,s(L0),
NMep_RALB2 s,
rpem
real cll0) przsorter?,' pusyrenney
integer asre,t,f
integer xupsxlpsxgmexcloxty,jul200),ju (D)
integer al,92,11,12+31+120k1,¥2,n1,n?
inteqger aroolsatune,tvse,vr,ilsiv

C--cnmr,on-—g{-mem —————————————————————————————————————————————

¢ mm 2c c ca ff ty nm a3s az cena

u

cNNNT 0351 0361 0401 NS61 CSNLT 1NNT 1007 D&N1 3701 2019

common /qgl_states/
mn(120) ,thuf(M),cenu(150),
2Cr2ho2ZrsZNszZre2ss,zuszysrzzezonad,

rmem end
40N 1nnnn

cedepelezrszemslursusotrradrecersdlvencycrorhosirjokon,
asr2stsfobksprnptreiter,nloocschec,lurd,mpad(11),

Ca(40)0?0(40)'08(40)007(4h)'
FEC40N)ogq(aD),hh(4l) 33 (LMY, i7CLM)kk(4N),
ty (L0) ,dn (40) ,da(a™) ,42(LD) ,dy(LP),
nm(QCN),a3a(9N0),az2(?n),

cena(15C) ,yy(6)pyvnam(AR)ev1,v2+sv3eviboevSoevh,ynad(32),

atvsacnsadasraizsacdys,bty,bdn,bdasbdz,hdy,
urodsusym,unewsuyes,unol,unoesurad(é),
emsc(10),epad(20),

apacd(1),tvseropool(8),gtune(3M,vr,jlsrivexpad(7?),

rmem (6NCC)

c--common==-tvpool=%-tvtune-—=-=--ceceococcrcmcncemcrcen e

common /tvpool/ ipool(8)
common /tvtune/ i1tune(3nN)

c--eouivalence====--crrrrm e c e r e r e e -

equivalence (xuprcenul S))s(xlpsrcenu( 3)),(r

eSS

Yolsterl),

(dyes)e{xcloecenu(149)),(xtyscenru(15SM0)),(r2,52)0(s?0sr2?2),

(xagmscenu(134))

t-~end~of-gl-cdeclarations--—----=cce-cccccrcccccocccncce-

equivalence (iwordsrword)
c~~branch to particular ce--~-c~ccccreccnccnrcnncoa—
ierr="N
goto(1,2,3,4,5)cmd
999 jerr=1 ; return

(mreemrmermceceecceeeccc—m—mmmemeemmmmeeemmmeee—————————————-
c-==m o r 5 o p s modul e se--v-emencccncnnnnnnee
c ——————————————————————————————————————————————————————————
c=-module numher 1---vcccocccmcrcmccer e rr s e e
1 print, "---morSops module nurbher 1--="
if(ty(z).lt.yd)docto ©90 ; begl=da(~>) ; finlizdy(z)
print 11,beqg”sfin",umodsk,ty(2)
11 format (" beo fin? urmod wusvm tv(2)"/1x,5i6)
print 12, (mm(i),i=beq?.,fin0)
12 format(1x,1044)
print, "--ok~-~=" ; return
c--module number ?e---=---cccmcrmc e e s s s oo
2 prirt, "morSops #", cmd 7 return
c~=-module nurbher 3--=-e-c-cec-ccrecncrcrccrnr s r et e

3 print, "morSops #"» cmd 7 return
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c-=rodule number 4
print, "mrorSops
c--module number §

S print,

4

ses e 9 (J C7l a t‘> f rame, f or t FrdaNeaooecoevseoese r B'Y 1 7"

c----=f

enc

"morSops #'",

a

cmd 7 return

pr 78=-c-ceemeeee

w,

197“...-15:;7--..-.---.

subrovtine framelyr,jlsivsceme,ju)
integer yr,jlesivecemd,ju(200)
integer str(10),begs,finslen
inteaer y2,j2,m?,d?,mnm
real wre'anrww'eeonnoss'w?oe?'n2152'dx'dea(?nﬂ)'b(?”O)
ccemmon /tvpcol/
common /tvtune/
data ndy., mdy,
/ L1,

c-plot box
dx=tv(2)=tv(1)

C--x=-=-axis

c-=-x=-=-numbers

w=tv (1)
e=tv(2)
s=tv(3)
n=tv(4)

e Ne Neo “o

’

wwaw+dx* ,['G
eeze-dx*,(Cr
ss=g+dy* 10

101,

tv(?f)
Ttune(20)

ni, m10,kmrmon,
151, 201, 201,

4

dy=tv(L)=tv(?)

a(1)Y=w
a(?)-e
B(1)=¢

e Ne %o N

nns=n=-dy*, 1" ;7 t(2)=n
call tvplot(a,h,5,4hjoin)
call tvplot(Ca,b,5,4hjoin)

if(cmd.ec.D)goto 21

c-label x axis
tv(7)=tv(7)~-_.05

10

11

-

drop page space down

ntics=aox/cxcist
if(ntics.le.,2)dxdist=dxdist/k?
ntics=dx/dxdist+9

kG=10%*+5

x2=x
j=j+1
j=i+

xO0=x+,001
absx=abs(x)
beg=10-logx
atsx=ahs(dxdist)
fin=11-logx
ifix.lt.0)bea=hec~1
call justr (jusstro.beqg,fin,1)
call tvltr (x,s,ju,len)

continue

4

.
»

.
[4

kep,mrorn, mbmr, nyr, myr
¢01,1001,2001,909¢8,9000/

; itune(1S)=ldtbrats

e %o e e

a(l)=uw
a(W)=e
h(?)=¢g
b(é)=n

.
’

+05 units

a(S)=w ; wZ2=w+Ccx+ 10
; ep2ze=cx+* D0
h(S)=s ; sZ2=s+dv+ NAK
;: n2=n=-dyx g

e e e e G - e - - D W G - D R W s G Ge e W SR G A e S e e W W S e W e W S e

s8s=s+,05/(tv(®)=tv(7))*dy ;| s2=5+,5*(s8=3)
idxloo=alog10(dx)+2C 7 dxloo=idxlos=2 °
FE=(l=ntice)x(l=ntijcs)+1

.
’

j=0

k1=w*kQ+,5 7 k2=dxdist+kO+,S
x=(k-k2*2.)/kS
c-cycle once per tic constructing that tic mark
do 10 i=1,ntics
x=x+dxdist

Ve e Nse Ve %o Ng %o e Yo

s xprolbe=s

X

.
4

Axdiet=10,++"xl o

¢ A=y iigr ; rTz=nticre

k=k1/k2+k?

ifix.lt, (w=.001) ,0r.x.0t. (e?2+,NMNT))0oto 10
if(x2.lt. w)x?2=w
aljd=x?2 2 b(id=s?
ali)=x?2 7 b(id=ss
iflxlt . D)xN=x-_NN1
D)ahex=1
if(beg .0t.1M)bea =10
Nabsx=1

if(absx,eq.

if(absx.e0,
if(logx.ge.

call tvplet(arsbsjr7hsegment)
tv(?7)=tv(7?)
format(f21,10)

goto 41

+ N8

® - -

N)fin

=10

e Ve o we Ne W

encode(str,11)x0N
logx=alogiNCabsx+.NNT)
bea=bhen+?
loax=aloalfi(absx)-,?
finzfin+3
len=fin-bea+1



cc

70

10e
10
102
102

e
1058
10¢é
107
108

C"'"X“t'im(‘ .............................................
c~label x axis with time rarks

31 tv(7)=tv(7)=.0% ; ss=s+,03/7(tv(F)-tv (7)) ey s?2=c+ ,P*(ss~-g)

e V>

nd=(tv{2)=-tv(1))*x(iv/1440,) ; days=n-d ; i=] j=n

20 giz=N 2 nur=C 3 le==> 2 if(nc,ec . Yamte 11
call dait(yr,jl,1,¥2,312s02s72,0n")
if(nd.lt. ndy Ynum=d?
if(nd.lt, mdy Ysiz=,?
ifind.lt. n10,and.(d?2.eq.11.0r.d?.eq.21) Ynum=d?
ifind.lt. mI10.arde(cd?eeq.11.0r.d2e200,21) Ysiz=,4
iflnd, Lt .km .and.d?.,eq.1 Ylen=1
if(nd.lt.kmon.and.d?.eq.? Ylen=7?
if(nd,.lt.mmon,.ard.d2.eq.1 Ysiz=. A
ifind,. lt., mém.and.m2=-m?/06*06.ea.1.and.d2.ea.1)siz=.°F
if(nd.lt. nyr.and.jZ2.eq. Ynum=y?
if{nd.lt. nyr.and.j2.rq.1 Yien=?
iflnd.lt, myr.and.j’?.eq.’ Ysiz=1.0

c-make the tic mark and label it if necessary
if(siz.ea.N)goto 39 ; xloc=wti/days*dx
sizsavssiz
c-label the tic mark if necessary
if(num,eq.0.and.len.eq.2)qoto 2?
str{(1)=mnmp ; if(len.eq.2)encorfe(str,2%)num
call tvltr(xloc,s2,strs.len)
c-plot the tic mark
32 j=3+1 ; a(j)=xloc ¢ L())=s+(1.-s12)+(ss5~-¢)
j=j+1 J a(jiy=xloc ; b{(j)=ss
c-kick 1 ahead if scale is suitably ccurse
1f(nd.oe.nmon)i=i+25
c-call tvpleot if a,b buffer is full
if(j.lt,190)00to 3¢
call tvplot(ar,b,js7Fseament) ; 3=
c-end of loor
30 i=i+1 ;7 if(i.le.nd)goto 30
c-after looping...
if(jegt.0)calt tvplot(arsbsjs7hseament)
jsav=j
tv(7)=tv(7)+ .03
3R format(i2)
C-=y==nNumherg-=== = m e e e e e e e e e e e mm - - = ————
c-label y axis == move paqge wicder to the left by .0% units
41 tv(S5)=tv(S)=,00 7 wuw=w+,09/(tv(&)-tv(5))*dx ; wl2=w+,8*(uw=-u)
idyloa=alog10(dy)+20 7 dylog=idvloa=-?" ; dydist=10_,**dylon

ntics=dv/dydist s kf=(4-ntics)*(b4=-ntics)+1 ; d9=cydist ; n9=ntics

if(ntics.le.3)dydist=dydist/ k%2
ntics=dy/dycist+% 7 =0
k9=1C**S ; k1=c*kQ+.,5 ;[ k2=dycdist*xkO+ S ; k=k1/k?2*k?
y=(k-k2*2,)/k¢% ; yorote=y
c-cycle once per tic construction each vy axis tic mark
do 20 i=1,ntics

y=y+dvdist ifly.lt.(s=.001).,0cr.v.ct.(n*+ C01))acto 20
yesy if(y2.lt.s)y?=5s

j=j+ b(j)=y2 7 al(jl=w?

i=i+l t(id=y2 7 aljd=ww

yO=y+,001 if(y.lt.0)yC=sy-_ 001 encorde(str,11)vy0

if(absy.ec. Ndahsy=1
if(hea Jot 1M beer =103
if(absy.ea. Mlabsy=1
if(logy.ge. M) fin =1N

absy=abs(y)
bea=10-loqy
atsy=zabs(dydist)
finz11-logy
beg=beo~2

hegrheg+?

Ve Se %o Ve %o Ve N5 Ve Vv

fin=fin+
len=fin-beqg+1

Ne Yo %o “e VYo N

3%

logy=atoo1N(absy+.N01)

locy=alnglN(absv)=-_°



qro call justr (jusstrobearfin,1)

110 call tvltr (ss,ysjusrler)

111 20 continue

11?2 call tvptot(asbejr7tsegment)
113 tv(S)=tv(5)+,0N0

114 call tvsend 7 return

11 end

I.....I.'geotab>garcol.fortran...'......May 17' 1078....15:57..........

1 C--==- g arco le=--- 16 dec 77==----
? sutroutine qarcol(rsc,e)
2 integer msgsescopysbat,oldmenewmssavm,zusdir
4 integer mn,pns,naspzein,dasdzenr,aarsaz.
5 Zriezmscedemoobeasradnsadasradzstbtdns,bdasbdz
¢ c--comnon-gl-mem-====-vmmeoeeu=--
7 common /ql_state%/ :
£ mm(120),tbuf(80),cenu(1Sr),
G 2cszhszmszn,2reo2ss2ur2yszzezpad,
10 credspslszeszemelursusntrsacdrscesdlveoncycsherivrisksn,
11 arestrfsbkspenotr,iter,nlco,abacsempard(12),
12 ca(sM,pn(4C)rpa(in),pz(il),
13 fF(LN) ,gq(ab)ohh(LN) i3 (LD),35CLM) kb (40),
14 ty(&P),dn(40)pda(al) ,dz2C40),dy(Ln),
15 nm(SC0),a3a(900) ,a2(900),
1¢ cena(1SC)ryy(6)oyram(8),y1ov20s¥3,Yb,ySevbsrypad(22),
17 atysacdnsadasradzsadys,btysbdn,bda,bdz,bdy
18 cchange cntli~-stkescr-stksarh from abs to rel ptrs
1c dir==-1 . 2w=4
2C 17 do 11 i=1,c 7 n=pn(i)
21 palid=pa(id+aa(n) xdir
22 11 pz(id=pz(id+aa(n) *xdir
23 do 12 i1=1,2 7 n=dn(2) 7 if(n.lt.l.0r.n.agt.zn)qgoto 17
24 da(i)=da(i)+aa(n) *dir
25 dz(id=dz(id+aa(n)+*dir
26 12 continue
?7 if(adn.lt.1.0r.adn.gt.zn)goto 13
7R ada=adataaladn)*dir 7 adzzadz+aal(adn)=*dir
29 13 if(bdn.lt.1.0r.bdn.gt.2zn)goto 14
N bdaz=hda+aa(bdn)*dir 7 bdz=bdz+aa(hdn)+dir
X1 14 if(dir.ne.=-1)return
2?2 cleft shift memory =- cooy=-1=init cooy>T=copy til ther2
23 newn=gheg ; savm=gbea-1 ; copy=-1
34 do 6 oldm=gbegszm 7 if(oldm.le.copydaoto & 7 if(oldm.qe.m)goto 5
35 c -look for two way ptr loop with nm or aa
36 bak=mm(oldm) ;7 if(bak.lt.l.0r.tak.gt.2zn)goto 3
37 if(nm(bak).eq.oldm)goto 17 if(aa(hak).ea.oldm)goto 27 onto 3
IR c -ptr toop found with nm
39 1 copy=oldm+(mm(oldr+1)+3)/2w+1 7 nm(bak)=newm ; goto &
40 ¢ -ptr toop found with aa
41 ? topy=az(bak); az(bak)=copy-(oldm-newm); aa(bak)=newm; goto 4
42 c -if copy==-1=init then cony othervise delete
43 2 if(copy.qge.0dgoto 6
(A 4 savm=newm
45 5 mm(newm)=mm(oldm) ; newm=newm+1
L6 6 continue

39



L7 cif msq=1 print outs, assign anew to m

48 e= 7 if(savm.qt.z2m=1"0)e=1 7 savr=savm+1

49 if(e .eg.l)print, "memory is full =-- anarbage col impossible”
S0 if(msg.pq.0)write(5,9)savmsm ; m=savm

51 QO format(" garcol:"i7,"=new motr",i7,"=nld mptr")

S? cchanje cntl-stk,scr-stksar,b back to abs ntrs from rel ptrs

53 dir=1 ; goto 17

sS4 end

......-..geolab>justr.fortran........'.'\1ay 17' 1c7g....15:$‘7..........

C==>=- j Us t re==-- left justify strings (rw=1), or undo it (rw=")
subroutine justr(jusemmoedasdzerw)
integer ju(1),.mm(1)sdarsdzsrwstemp,ialb
n=dz-da+1 : dab=da-¢t ; if(rw.ea.M)aoto 111
do 1 i=1,n ; j=itdat
call bits(mm,j,temp,4,, false,)
1 call hits(juristemrn,é,,.true. )
do 2 i=1,4 7 j=n+i | temp=3?
2 call bits(jursjrterprb,,true. )
return
111 do 3 i=1,n ; j=i+d4ald
call bits(jurisrtemprb, . false,)
3 call bits(mmsj,tenprb,otrue. )
return
end

VIS NN =20 0NNV (AN =

- D p B b D

evsenssscsgeOlab>promptefOortransiecascssccese™ay 17, 1972 e aal15257cenceccase

c===== prompt----- 25 jan 78-----
subroutine prompt (n)
character*? ask
equivalence (asksk)
k=2hx? 7 call bits(kelon,b,,true,)
call io("put_chars","user_output”,ss¥,"=nnl") 7 return
end

NN AN IANN -

eescevsss0€Olab>backsp.fOrtran,.ceeeeeseMay 17, 19728 0015257 cecccncnns

C~=--= backsp----- make backsp an erase char----- 1S dec 77-=--=--
subroutine backsp(l,len)
integer L(1),len
i=1
do 1 i=1,len 7 k=1(i)
n=1 ; if(i.gt. 1In=L(i-1)
m=1 7 if(i.lt.len)m=1(i+1)
if(k.ec.8.0r.n.eq.8.0r.m.eq.8)coto 1
t(id=k 7 j=j+1

O M~ N™NNDIAN =

40



107 1 continue

11 if(j.at.len)return
1? do 2 i=js.len

132 ? L(i)=22

14 return

15 end

vesesnesegeOlab>cmdprocePlleeeeeecesea™ay 17, 1978 e e15:57 ceennccnne

[*~~--c m d proc----- 07 dec 77====%/
cmdrroc: proc{(strgrlens,code)’
del stro char(80);
dcl (lenscode) fixed bin;
decl ¢ fixed bin(325);
del p pointer;
del cu_%cp entry(ptr,fixed bins,fixed tin(35)):
psaddr(strg) 7 call cu_%cplpslensc) 7 code=c?
end’

O 0N NN NI -

....Setmem.fOf‘tl‘an..........Ma‘/ 17' 19’8.-..1<:S7-..-.-.-.a

integer begsfinsnnn,rwscenx(152),ynamx(A)
¢ --gl-identifiers~=-====--

integer
mmstbuf,cenarcenu,
2Crs2heZms2n,2Ps2Ss2Ur2Zyr22,
CldlplllZISZIm’lurlurptrladrlCEIdlVlnCVCIQIinIkOn’
bkspenptrriter,snloosgbeg,lurd,
Yeylsy2s¥3syb,y5,y60yyrynam,slsc?,
atyradns,adaradzs,ady.,bty.,bdnsbdarbdz,bdy,
umodsuyess,unol,uno2s,emsqgrudef,
caspnoparpzeffogesbhriinjjokk,
tysdnsdardzedy,s(il).,
nMeyeadasazes
rmen

real r(40)srzsrlsr2,housymounew

RERY
S DO MNAN NN D

- D wd D
NSNS NN

18 integer asert,f

16 integer xupsxlpexgmexcloxty,ju(200),jv(4Q)

2n integer g1,92,11+,32,31+,j2+,k1,k2,n14sn?

21 integer gnool,gtune,tvse

22 c==-common=-=gl-mem-~------coccm o r s rcmcc e s s e m e
23 c mm 2c c ca ff ty nm 3a az cena U rmem
24 cDNONYT 0351 0361 0401 0561 NR01T 1001 1901 28N 2701 3911 4001 1
25 common /ql_state%/

26 rm(120),tbuf(80),cenu(150),

27 2CrzheZmeznszrrzsszuszyYszzezrad,

28 cedopolozrszemslursusotrradroce,dlvencycrhosirjebon,

29 asrestsofobksprnptrritersnloorgbearslurd,mpad(11),

20 cald),pn(&C)rpalsdD),pz (i),

21 f£040),g99(60)ohh(60),11(40),jiC40) o kk(40),

q‘



2=
22
74
35
24
27
r
26
LI
41
L7
42
44
45
46
L7
L e
LG
sr
s1
5?
53
54
55
Se
<7
SR
59

AN

61
€2
[
()
€5
€5
&7
¢r
¢9
70
71
72
73
74

76
77
78
70
80
£1
R?
&2
£4
25
26
87
88
£Q
%0
91

ty (el osdnb0),dalin) ,42(40) pdv (L),
nm(O00D),aa(onNN) ,az (2010),

cena (150 ,yy(6)oynam(b)rylov2ey2ovbs,yS,ybryrad(3?2),
atyradnsadaradzsadys,btys,bhdnsbdasbdz,bdy,
umods,usvymeunevwr,uvyessunolt,uno2r,udefrunad(3),
emso(10),epad(20),
gpad(1),tvserqgpool(F)rqtune(3Mrxpad 1),

rmer (60C0)

c--common=-tvpool=&-tvtune~---v-=cceccomec e nee

comrmon /tvpool/ ipool(8)
common /Jtvtune/ itune(?N)

c--equivalence-==c-veecc oo s e s s e ce e s s s e

equivalence (xups,cenu( S)),(xlp,cenuf ), lr 45 Volst,r?),
(dvesdo(xcl,cenu(149)),(xtvrcenu(1S50))s(r2zss2)s(s2,r2),
(xqmscenu(134))

c--end-of-gl-declarations-===--==----c-emcecoccecnocoua"
C==CR~NAMEeS -~ == - - - e e e e e e em e~ eceecesemm——e——
c 1111 2222 3332 L4414 5555 hb6- 7777 TRR Y

data cenx/
Lhinitsbhrsets,béh( sbheval p4b " sbh) PR sebhauox,
4hauo esbhastr.,th? sbhskipsbhtynl,bhtypl,bhtyp2,4htyp o
4hnam ,4hbeg +6hfin ,b4hdvyn ,b4hs= sbtaf  L,4hfa L4b% ,
4hof ,4hug sbhou s,bhcalrséhifjusbhdecl,bhslipsbhenam,
4hdropsbheot »bhchncsrdhup? séhdynxsbbdynlelhmakdsrbhact?,
Lhdolusbhwhizsbhqutssebdhvvm ,blhysm ,4hmopssbhnptr,hxNé®,
thxDL9,4hx0SN,bhplussbhminusbhtimss,ihdiv »4hidivebhnow »
Lhmodx,ihminx,0btmaxxys,bbhrnd ,4hsi sbtco  sbhhta  sbbasi
thaco ,thata ,4hlogx,thl10x,bhex  ,4bhab ,4hsgr ,4hchs o
Lhflots4hfix ,4hnotxesebhea s,bhne LLhlt ,4hle L,4hgt
thgea  ,4hx0f2,4handxs,bhorx s4hsia ,4hemdns,bhoromsdbhendr,
4hio rbhx0OQ,4h188 ,4hisd ,lhrstr,bihisd ,4b 145 s 4hx(0%6,
Lthx097,4hx098,4h xC90,4hx100,4hf sLhq s4hh PEALR] ’
4hj sbhk ebhpec  +»4hx108,4hren ,4hstk ,Lh, sbhxchge
Lhoushsbhlkupsbbhruelosbhsubisbhsubjr,thsuitlsbhsui2,4hx120,
Lhkintsthvint,bhkreasbhvreasbhaintslhareasbéhvdessbhvdas,
tka +4ED ebhdurp,bhgarcsbéhstaesbbhomemsbhlure,bhpars,
4h, sbbce sbhstoprbhtrpts.dhectls,bhostksbhenamsbhedecs,
Lhetypobheidxs,bhexupsbhemis,ih! slhtty /

c-—initiatization——-——--——----o--—o ----------------------------

&1

&2

data vynamx/4hintgsbhrealslhlett,bhiarrsbhrarr,bhstreo/
yl=1 ;7 y2=2 ; y3=2 ;] yb4=4 ; y5=5 ; vhA=k

yy(1)=1 7 yy(2)=1 7 yy(3)=1 ; yy(4)=1 ;7 yy(S)=1  yy(h)=4

2¢=39 s 2h=150 7 2zm=50000 7 zn=9030  2zr=30 ; zs=35 ; 2u=999
2v=6 J 22=5 5 wm=4001 2 lurd=s2

umod=C /¢ usym=96999, ; unew=usym ; udef=1

t=1 ¢ f=C 5 as=f ;s lur=S 7 dly=n ; ncves=n

gpad(3)= 0 ¢ gpad(4)=100 ? grad(S)¥=" 7 apad(s)=10(
gpad(7)=0 7 gpad(®)=1 [ go0ad(9)=0 7 aqapad(10)=1
gtune(2)=f0 ? gtune(3)=N ; qgtune(4)=1] atune(S5¥=N ; qtune(15)="data"
gtune(6)=0 ; ; orad(1R)=,%

do 80 i=1,zh

cena(i)=cenx (i)

cenu(i)=cena(i)

do 81 i=1,2y

ynam(id=ynamx (i)

do 82 i=1,zn

nm(i)=0 7 aa(i)=0 7 az(i)=-1

continue

do 83 ce=1,2h

name=cenal(ce) ? nchar=1

gtune(7)=0

L



